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io ^w^^ifo^^-c, ^?fi~4 oV,xm 2 mffl^fefcRfe ilciot 

flS-fr* (e-7) Off/mm^ #t,^fi/^^l^il^bt«H 
15Si©7Wby^t DMSOf©»t\ ||60~70t1?l)5 

(e-8) grr^/teu m^x%mT^/&&&m-rz^kfr£ox, 

15 (lie) ds#e>tus 0 
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oI3t> lSiOft^ft (e-8), ^*©7K^b^9^!>^*7jC^ffl^T. 

^ 7 — /i-^rc* / — if (omWi^-e. muxm 1 ~ 2 B^g^os ^ 

(I I a) ~ (I I e) ~X?m£tlZ>fc&%9*R^XT ^ 

mmm 

20 M&Ml : 1 7-7U/V-1 4- (t e r t i^^^/V^ 
is) - 1 - fc Ko^i^- 12- {2- [4- (7- (tert 
;V— ^7 jj;VT$~;V) ^-72 J 4/^-^^^) — S—th^S'—i' 

? n^^ri//V] - 1 — ^^/V— lf~/W — 2 3, 2 5-^h^i/-13, 19, 
21, 2 7-7b7^f^"l 1. 2 8-^t*t-4-7f-hP^o [2 

25 2. 3. 1. 0 4 ' 9 ] t7^37-18-xy-2, 3, 10, 16-rf7t 
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17-TP/V— 14- ( t e r t -^f /V-^^/V-V^WV) — 1 
— t: KnSrv'— 12— [2— (4 — t Kn^riX— 3 — * 9 s9 n^*r\s 

;V) - 1 - * ^/V- tf -2 3, 2 V- 13, 19, 21, 2 

5 7-7f7^f^-H, 2 8-V > &*c'V'-4-Tf-hV is?* [2 2. 3. 
1. 0 4 - 9 ] 0r9 $ 1 8 -3^^- 2, 3, 10, 16-7b7ty (FK 

5 0 6 ; 138mg, 0. 1 5mmo 1 h O— ( t e r t — r/^/V-v 5 ^ 
f/V-^^H (8 6. 7mg, 0. 2 1 8 mm o 1 h S?* ^" 

;V7^ S t°y (DMA P ; 16. 5mg, 0. 09 8 mm o 1 K 1 - [3 

10 _ ^J>*^-)VT 5; 7°a tVH - 3 -:c^/K# /l^SM ^ (E DC/ 

HC1 ; 69. lmg, 0. 261 mm o 1 ) *5 £t*!&flSP* ^ 
(CH 2 C1 2 ; 1ml) ©^^^1. 5BfHB3f#Ufc 0 £0»&^S£ 

^^V^A (MgS0 4 ) T?|£^UfCo MgS0 4 Ml MffT$g$tU 
15 ft 0 r 5 L t# ^Hfc^gSr y ^ 7 Attl I { 2 0 % A c O E t (n 

-^drf-^tfj) -C^ttl) N g^^tS 1 7-T VAs- 14- ( t e r t -zf?~;V 
-^t^tV-i/^—jVJr**/) -1-t Kn^V-12- {2- [4- (7 — 

(t e r t-T'f/V-^f/l'-^^W^-*/^^) ^^fi S 4 A*— 
t^fV) - 3 h^riX-iX^ n^^V/V] - 1 - ^ ^/l^- tf -2 3, 2 

20 5-^b^-13, 19, 2 1, 27-fh7^^-H. 2 

-^-4-Tif- MJ v-^o [2 2. 3. 1. 0 4 ' 9 ] t^^a7>-18-xy- 
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2, 3, 10, 16-Tf7ty (44mg, 2 4. 6%) 



'H-NMR (CDC1 3 ) 5 :-0. 1-0. 1 (12H, m), 0.7-2.6 (47H, m), 0. 85 and 0. 86 (18H, 
s), 1.50 (3H, s), 1.63 (3H, s), 2.75 (1H, m), 3.31 (3H, s), 3.35 (3H, s), 
3.39 (3H, s), 4.05 (1H, m), 3.0-4.4 (6H), 4.5-5.8 (9H, m). 
5 Mi£#J2 : 1 7-7!);V-l, 1 Kn^V- 12- {2- [4- (7 

J 4 fr-**^) - 3 — * yst^-l'* o^^S/vl/] -1 
-^^vV-tT^A'} -2 3, 2 5-^h^^-13, 19, 2 1, 2 7-rh 
^f/V-ll, 2 8 -v?^-^f--4-Tif- h V *S9 * [2 2. 3. 1. 0 
<|9 ] t^3^-18-xy-2, 3, 10, le-fh^t^©^ 



10 1 -efiSli Ufc 1 7 — T y /V- 1 4 - ( t e r t -Zf^/^- i?^ ^A— ^ 

- 1 - t Kn^f-1 2- {2- [4- (7- (ter t — 
;v-i?f?-;v- x/7~;V7$-3ri/-Jj;V7$~;v) ; 4^- -3-* 

Y**/-*/? v^^cis/]/] —l-^^-;V-\f=-;V} —2 3, 2 5-^^h^v-— 
13, 19, 2 1, 2 7-7f7^f;>-H, 2 8 -^^"^-4-Tif- b 

15 PV^P [2 2. 3. 1. 0 4 ' 9 ] ^"^3^-18-3:^-2, 3, 10, 1 
6— T" h7^y (44mg, 0. 03 7 mm o 1) h Tir h^MJ/l^ (0. 88 
ml) <Dm&mz.4 6-4 8%0^^fb7K^ (HF)tK(O. 12ml) £r#d> 

nbtitcmmm&ik, ikm7kx'$cfr%.. mm*? (M g so 4 ) -enm 



TBDPSOOl 





0 



54 



WO 2004/025297 CT/JP2003/009640 

Lfc 0 MgS0 4 WJt, «UETi*tfc. r5bTfW^g^y*^ 
^9Atf»3KU {S%**S~* (^pp^Wx @»i:t517-rP 
,V-1, u r i?-KKP^-12- {2- [4- (7-#A'#*S' 

2 3, 2 5-^KV-13, 19, 21, 27-fh?^^-H. 28 
_ mf _ 4 _rf-hP V** [2 2. 3. 1. 0 4 ' 9 ] ^^^-18 
_- n> ,_ 2 , 3, 10, 16-f (14. 2mg, 4 0 %) £r#fco 

»H-NMR(CDC1 8 ) 8 : 0.7-2.6 (47H, m), 1.50 (3H, s), 1.63 (3H, s), 2.75 (1H, 
m), 3.31 (3H, s), 3.35 (3H, s), 3.39 (3H, s), 4.05 (1H, m), 3.0-4.4 (6H), 
4.5-5.8 (11H, m). ■ 
MS(m/z): 960 (M + ) 

143609 3 : F K 5 0 6#TOYO/^/HJ|g (TSKgel AF-amin 
o) <D&& 



TOYO-Pearl resin 




2-Cm»Uftil 7-TJJ/V-l, H-^t KP^-l 2- {2- 
[4 _ 

^]-l-^f^-t'^V)-2 3 ) 2 5-^b^-13, 19, 2 1, 

27 _ fh ^ f;V _ Ui 2 8-mt-4-rf-hP^B [22. 3. 

1. O 4 ' 9 ] ^"^^3^-1 8-^^-2, 3, 10, 16-f b?**^ (3 8. 

4mg, O. 04mmolK TOYO^/HI (TSKge 1 AF-am 

i n o , 100/il, »T 5 (available amino group) W0 . 0 1 mm 

o 1) N EDC/HC 1 (9. 2mg, 0. 0 4 8mmo lh 1-fc Kp**^ 

yyMJT^ (HOBt ; 6. 5mg, 0. 0 4 8 mm o 1 ) & £1)^;* ^ 

^ ; ^7 5 K (DMF ; 1ml) ©a**%*lT?6»lllffl»Ufc. 
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Sr5lU?5fe#-UfCo r. £ fc&tzKS^ (100/tl) feit^DMF (4 0 0 n 1 ) ft- 

*px.i^^^a-em^ufc„ ^©tDMF-e+»u #^fk5 0 6# 

5 TOYO^-/^^|g«^-rS^II^^3lffiV^^o TOYO/^f Igi: FK 5 
0 6©^}^f5S©HBAtli4, HBDtli3tfc5 (fiU FK5 0 6 

H B D$Cj2TfTlK<£> T O Y O 7U»JJI© U ^-(-ft 5fe1" 3 . 
9l3f 0!) 4 : F K 5 0 6 #A f f i G e 1 WlgO^fifc 



TOYO/^- /M&J§i<£>ft:fr 9 (-A f f i G e 1 ^J3g (B i o - R a d|±) SrJl 

^^sxm^m^M3 km&tt^&tzzy fks o 6#a f f i g e n&j3g&^/& 

bfCo #f)HfcFK5 0 6#Af f iGe 1 WflMttGBfc-f S^^H^^ffi V>fc„ 
A f f i G e 1 f|igi:FK5 0 6 ©^f^$f5l©HBA|C}i3 s HBDttt 

15 2tfcs (fiu fks o 6\zhhfrz&mA£tifcmz&5£-rz>fttemz.Ath 

t£^)o ^IHB A^fcitmBD&ttTffjR^A f f i ge 1 »flg<0 y — fcl 
2- (2- {2- [2- (2- h V 3-JV$-**y-=c h*i/) -xbdf-i/] 



v. 



AffiGel 




FK-506 



10 




2 



^ifK/^Ua^^HjlOg, 4 2. Ommo 1 ) ^ 
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V (10 0ml) \Z.mM U :7*~^ *?-;\>>7 pUK (11. 6g, 41. 
6mmo 1) ^4-^f;VT5/t'y (0. 9g, 7. 4mmol)£: 

7^^pvb^77>f- (MjlCfc^ 6 ON ; 6 0 0ml) KlfljU (6 
0 : 1 (CHC 1 3 ) (Me OH) Kt|fi!)02- 

( 2 - {2- [2- (2-MJf/Wv'-3:h^^) -^h^V] -31 
*,} _^},^^) ,^ Ut&®2 ; 10. 4g, 5 1. 2%) Sr^fco 

'H-NMRteDCL,) 5 : 2.53 (1H, t), 3.16 (2H, t), 3.49-3.63 (18H, m), 7.14- 
7.41 (15H, m). 

m&me : if— #^©£*J5fc(i-2) 

[2- (2- {2- [2- (2- yyj-;VJr*^-=z- h^r-» -^b^V] 
]>d^^} _3ib^ri/) -xb^f-v'] @1^£>#/ifc 



^5t^J5T*#fe^fci'fb^2 (10. 2g, 2 1. 2mmol) Srf^tF 
P7yy (THF; 200ml) WDMF (5 0ml) <D^-g-^jSK^^^ 
O'CICTtR^^ b V V A ( 3 . 1 g ; tffitt, 6 0 w t %) Lf o^fc^ 
itt3 0^Fli#Lfco rMOtl^bfef, ^n^E-^m (6. 5g, 4 
6. 8mmo l) l:/>Lf ojJDx., Itm? 3 0 #^Jfl# Ufc 0 ^t^^H^tK^ 
fMJ^A (11. 6g 6 0 w t %) ^tST^> Lf oJDitttt 1 

^i#tfc» S^SrO'C^^L, 7j< (2 5ml) ^P£*:#. 
i©Ml 0 0ml l^^fel^Hbf!:. ^.th^mm^^ (2 0 0m 
1) (10 0ml) Srin*.. 2M^7K^^ y *^2K 

*1N?L^ P H^6^P^Ufc 0 fW^itHU 3 0°C^Ti^i3E^UT#^tb 





2 



3 
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ItMHE&fV X??^**? J*? w Y?*77 4 — (WSC-ffc^ 6 ON; 4 0 0m 
1 ) fcttU &ftWt (85:15 CHC 1 3 -Me OH) ttlte© [2- 
(2- {2- [2- b^r 
V ) -^h^-y) j$g* Mfe£*3) ©fifMMfe (1 2. 4g) 

5 t£o 

^-NMRCCDCls) 5 : 3.34 (2H, t), 3.76-3.84 (20H, m), 4.13 (2H, s), 7.30- 
7.83 (15H, m). 

[ 2 - (2- {2- [2- (2-hyf;V^^-^b d E : v') -^b^rV] 



wmm6x*mbtitcik&m3<D®.mM® (12. 4 g ) srjfrfb;*^^ (10 

0ml) U 4-^W5yt°yi^>' (0. 2 9g, 2. 4 mm o 

Ds ^O'vvV'T/l'^ — A' (3. 1ml, 30. 0 mm o 1 ) §rJP^fc 0 wtbSr 
15 Otl^SU 7K»tt^^#^5 K (N-^/V-N' - (3' -i^^/W 
^ /Zfn jj/Utfi?^ ^ K ; WS C ; 4. 5g, 2 3. 5mmol) S:JP^ 

20 Ufco #fetbfc*ii*^P*^*9A^i3-r (19^^ 60 

N; 6 0 0ml) fciftU ^thJ^ (1:1 R«*^- ^^^) 
[2— (2 - {2- [2— — mh^vO — * 

-^h^xX] gt& -O'^/I^.XtvV ab-^^4 ; 12. 
Og, 90. 1%, 2steps) £#fc 0 
25 ^-NMR^DCls) 5 : 3.16 (2H, t), 3.55-3.65 (20H, m), 4.11 (2H, s), 5.11 
(2H, s), 7.15-7.40 (20H, m). 




3 



4 



WO 2004/025297 



PCT/JP2003/009640 



[2- (2- {2- [2- (2 - 1 Kp^V-x h^v-) — ^ b ^ 



5 M5t^l7T?#^ttfci>fb^4 (12. Og) %5%hV7^*vBmmk*<?- 

U^mm (15 0ml) O'Ci^XyK (10ml) ^PX-T^ O'C^T 

10 7 -f — (ggm-fb^ 6 0 N ; 4 0 0ml) U ^f±J^ (1 0 0 0 : 1 5 
CHCl 3 -MeOH) (JlTiKl© [2- (2- {2- [2- 
-^h^iX) -^b^V] -cnh^ix} -3ibdriX) -rch^ix] 
/i^n^TVV (^-8^5 ; 7. 0 g, 9 5%) £r#fc 0 

1 H-NMR(CDC1 3 ) 6 : 2.80 (1H, t), 3.62-3.76 (20H, m), 4.22 (2H, s), 5.20 
15 (2H, s), 7.36-7.41 (5H, m) . 

[2- (2- {2- [2- -it -^h^V} 

HO^ < yvX^o^°^crcooBn ► N * — or^ a ^a^°^a"cooBn 

5 6 

20 M&&\8'?'&tbtl±fc&'%)5 (7. Og, 18. 1 mmo 1 ) .RTJ^-i^^- 
zKr^/fy^i'' (0. 4g, 3. 3mmol) ^l^F^ (4 5ml) I* 
U O'C^SPLfco £;fal-P - h/l^^/l'Jfr— /V-^ n JJ K (5. 2g, 27. 

2mmo i) %Mx.xm.m.x«m : fcn&v, h^p- w^x^a-*-/^* y k 



TrO — xr^^o^°^xrcooBn 



5 
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(3. lg, 16. 2mmol)XlF4-^W5/tf9^ (12 0mg, 
0. 98mmol) ^BiT 3 0t;T'2«#L]fc o O'Cfci'Mfl U 

tK (3ml) &Jq*Tl*JBEW»U #fe*tfca*«rB»a^>Hc:W*U, *«*B 

itxmmmmvtco mhtitcmm&r>MF (somi) k:»#u t^mj 

£A (11. 8g, 0. 18mol) 0°CX-imfflmWVfc o Rl&m 

7A^pv (iim^# 6 ON ; 2 5 0ml) $gfc« 

(3:1 @^^^7V-^=3r^V) (CtiK)© [2- (2- {2- [2- (2- 
T >-> K _^ b ^^) -a^h^l -^h^-iy} -^f^V) -^b^V] 

s<Z/*?;V=^?.*TJV (ik&yne ; 3. 3g, 4 4. 3%) &#fc 0 
^-NMR^DClj) 8 : 3.31 (2H, t), 3.54-3.87 (20H, m), 4.13 (2H, s), 5.12 
(2H, s), 7.20-7.30 (5H, m). 

[2- (2- {2- [2- (2-r^y-^b^V) -^b^vO 
-mh^v-) -^h^] g^GQ-g^ ' 

N 3 ^o^o^(r v - xx ^o^coo Bn H 2 N^ 0f ^a^ 0 ' v - 0 ^orcoo H 



9 6 (1. 94g, 4. 72 mm o 1 ) ? 7 — /V 

(5 0ml) 10%Pd-C (5 0 0mg) tfil?2. 5 

i£U 5«?i«a*Sr'&*?*'r*ff»«ifbTl«j© C2- (2- {2- [2- (2 



6 
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(-fb-a-* 7 ; 1 . 4 g , ^Stfj) £#fco 
MS (m/z) : 296 (M*) 

mtmi 1 : JRTKtt^^^-f— ^^^(1-7) 
5 {2- [2- (2- {2- [2- (9H-7/V^Uy-9-^f/V-^ h^r^ 
^7 5/ ) -^b^vO -^h^i/} b^V) -^b^v-] b=¥ 

H 2 NI^(yv^CX^ a -v>^ax- 0 ^ CO oH *~ FmocHN^-Q-^CX^-Q — O-^oTlcOOH 

7 8 

Sl&Hl 0T?#fe*l/fc'fb'8'*7 (1. 2 5g, 4. 2 3mmol) 1 0 %^ 
10 tth^A* (14ml) 1Mb, h^i/cn^^ (14ml) Kl®»U 

9 — ^A'* ^ 5 vW^/Vtf^ — b ( 2 . 1 5 g , 6 . 3 

7mmo 1) Sr^m-CiffiTbfc^ tmt^i#Lfc e HEMfe«r*fc?>f M^T 

2Ma^7Km^ b y ^^tK, <&fp^7fct?*^u, b y * a-cie 

it¥ 60N;150ml) l^ftU W (1 0 0 0:7 CHC1 3 -Me 
OH) \Z.XSm<D {2- [2- (2- {2- [2- (9H-7^*W/-9->f 
A~-^ h^ft/J^tf* ;^7^ /) b -^b=¥->} -^b^V) — ^ b 

20 -rc (4b^8 ; 1. 3 8g, 6 3. 0%) 3r#fc„ 

1 H-NMR(CDC1 3 ) 5 : 3.34 (2H, t), 3.50-3.71 (18H, m), 4.05 (2H, s), 4.12 
(1H, t), 4.33 (2H, d), 5.57 (1H, s), 7.22-7.95 (8H, m). 

#TOYO^- A'flJIB (TSKgel AF— amino) <D&]& 
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TOYO^-;HilB (TSKge 1 AF— amino ; lOO/tl'PlCO. 
0 1mmol©7;y«) \s > (0. 4ml) i:N-^f/V-2 

-t°oy (NMP ; 0. 1ml) <D U^^^ fcWM L It {2- [2- (2- 

5 {2- [2— (9H-7/V^vy-9-^f;>-^ — ^ 

j^iX] _mh^>» _^t>^» _^>dr^] ^ 1 

ti^mtlS^lmg, 0. 0 4mmol) HK^^S h V T 

b (PyBOP;26mg, 0. 0 5 mm o 1 ) % &T^N, N — i? 
10 A yzfv \?As=^^AsT% is (1 7 n 1 , 0. lOmmo 1) ^1 ilt*4^ 

fctofcBm/tfrffc^V'^/NMP (1/8/2) <0®^Sg (0. 5ml) 3: 

15 tfct, tr^y ^y/DMF/iiE^fi^y ( 1/4/4) <Dm&wm (0. 5 

ml) «rJD*.T*aT?3I^IWSi: 5 bfc 0 Rl&**T8L »iB«r*^^V^ X 

tfDMF-e+^ifc^ufc.^ Ky mcj: r> mmi 00^1 «t> ^ 

7. 9 n mo 1 ©7 5: f&ft&irZ> r. £ SrfllWU^to 
Stiftftll 3 : FK5 0 6 fl^^^Tktt^^— ##J3I©^ 
20 (TOYO+ (PEG) -FK5 0 6) 




62 



WO 2004/025297 



PCT/JP2003/009640 



G-Mtitm [TOYO+ (PEG) .-FK5 0 6) Sr-fr^Ufc. TOYO^ 
mmt FK5 0 6<DmZ-fr&1rZm&&X'<-'9— ^©HBAgfcttl Is HB 
Dtli4tfc5 0 ft, TOYO^-/M&J§l<Z>y ^H^^t5HBA|[|5J;t; 

1 tfc5o 

S5B£0U 4 : FK5 0 6 fl^^M^TK^^^-f— 
(TOYO+ (PEG) 2 -FK5 0 6) 




+ (PEG) 2 -FK5 0 6] ^T^bfCo TOYO/^/«iFK5 0 6© 
W^^S^tM**^— §B#<£>HBAim 1 8, HBDlii5tl>5o ft, 
t o y o^-/MfJlitf> y - * Mir 5 H B Aifcfc £ U?H B D ^cSt%1Sl U ft 

©Btm 5 : fk5 o 6 mm^^M^^-v- ttmm<D&j& 

(TOYO+ (PEG) 3-FK5 0 6) 



TOYO-Pearl resin 




CTOYO+ (PEG) 3-FK5 0 6) Sr^U^o TOYO^^JSilF 
K5 0 6^^^^i-^^7Ktt^^-^-^^HBA^«2 5, HBDt«6 
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9mm 1 6 : FK5 0 6 W*ftt&^ffl«ctt*'<-i>-- ttWIK^Jife 
5 (TOYO + (PEG) 4 -FK5 0 6) 



TOYO-Pearl resin 




10 [TOYO+ (PEG) r FK50 6) &&J&V1to TOYO/^illiF 
K5 0 6©reiZl^i-S»7K'l4^^-^'-SP^HBA»:tt3 2 N HBDtli7 
tfe^o TOYO/<-/HlfJfiOP^*-fcft*t5HBA»:*j±tfHBD* 

15 Sg&KI 1 7 : F K 5 0 6 »a*#*fr£Sl«Mctt*'<— * 9— ttWIRO-frlfc 
(TOYO + (PEG) B -FK5 0 6) 




20 3£M 3 Kljfc^fc^ifefc*^ «7Ktt^-<-f— Sr^T-fS F K 5 0 elg^HWIB 
(TOYO+ (PEG) r FK5 0 6) bfco TOYO^il^F 

K5 0 6©W^^-rSli7k'lft^^— ^-ll^OHB Atl^3 9. HBD^C«8 
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mtmi 8 : F K 5 0 6«»ff»^ai«*tt^^-f--#»J«©^ 

(TOYO+ (PEG) 6 -FK5 0 6) 



TOYO-Pearl resin 




^ 3 IZ.&^tcJjm-m C i^-i-t-«r.tt5FK5 0 6|g^Sl«riB 
[TOYO+ (PEG) a -FK5 0 6] &<g>/£bfc 0 TOYO/-/«i:F 
K5 0 6 0^^^i-5m7Ktt^-<-^-^^HBAfCf*4 6 N HBD|(tt9 
-CfeSo TOYO^-;VfIgOyy^-l^*t5HBAt*5i^HBDt 
fc^JtUfcttfttf, ^fi7Rft^^f-©HBAtli4 2 > HBDftttBTfS) 

So 

mmmi 9 : ^tM**^— 1*-— #^©^(2-1) 

(5S-75^f/V-2, [1, 3] my9V-4S-^ 

1 0 ) <£-^J& 



Fmoc-OSu 



H 2 N^ 




9 



10 



ik-£-i&9 (1. 0 g, 6. 2 5mmo 1) &rTH F 2 0ml fcL^^U tK^T 

h (Fmoc-Osu;2. lg, 6. 2 5 mm o 1) &THF 1 0 m 1 \ZXW 
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#u v tmristco hv x-t-A'Ts >&mT&. ^T3o^ 

%mJ±Mmis, l/yUffVUJ ^twY?*?? 4— (BW-8 2 0MH;f^ 

5 y ->7jbf , mmnWk do : i =mm^^ - ^ps—^)) fc-xmuvsK) 

©ft^lO (1. 2 2g) &itX^5 2. 8%^T#fc 0 

MS (m/z) : 383 (MH + ), ^-NMRftMSO d 8 ) 5 : 1.30 (s, 6H), 2.68 (d, 2H), 3.07 
(m, 2H), 3.63-3.6 (m, 1H), 3.69-4.02 (m, 1H), 4.04-4.21 (m, 1H), 4.29 (m, 
2H), 7.33 (m, 2H), 7.42 (t, 2H) , 7.70 (d, 2H), 7.89 (d, 2H). 
10 Wk&®\2 0 : ^TKtt^^— ^-^^^(2-2) 

5R- ({5S- [(9H-7/VtWy-9-'f/^b^^;^^7^) - 

p^/V] -2, 2-v^^/W- Cl, 3] my7^-4R (A-t^M - 

^;w^^f;v) -2, 2-i?*^/V- [1, 3] my7^-4S-^y 



2, 2-^^/V- [1, 3] my7^-4R, 5R-^;V#^t (7 
4 0mg, 3. 89mmol) ?r7t Om U*U 1, 1* — 

^;V^;^/f^)/-;V (CDI ; 1, 2 6g, 7. 78mmol) ^1 
^taiclT 3 OftffimWlsfro ^^TO^I^^^T/Va^ (BnOH; 4 
20 2 0mg, 3. 89mmol), 1, 8-^Tlf^^n [5. 4. O] t^Vx 
#—7 — 3i >- (DBU; 8 8 7mg, 5. 8 4 mm o 1 ) ^UKX 1 7 



1). CDI 
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m^mst^^^p^x^m^ito #e>tt^^ri»*BSr«tjE**ii«. nm 

10 0ml l»L, WJ 1 9T'#t,Hm^ 1 0 (1. 2 
g, 3. Hrnmol) iDMF 1 0ml IC^lSW^fc. 

5 y ry- /v— 1 by x-w v <^*y-7 

)\>3rvfo^7 V (PyBOP ; 3. 3 7 g, 6. 4 8mmo 1 K 

n t°;Wxf;l/7 (i-Pr 2 NEt ; 1. 25g, 9. 74mmol) 

x. N tt^-ci 7mmmw^fro R^m^tti oomim, »**^/n 

h^7:7^— l^T^U n&XDfc&WH (0. 4 9g) 
&rlW 2 3. 5 %KXm±o 

MS (m/z) : 645 (MH+), 'H-NMR (CDC1 3 ) 6 : 1.33-1.39 (m, 6H), 1.43 (s, 3H), 
1.50 (m, 3H), 3.42 (b, 2H), 3.53 (b, 2H), 3.75 (m, 1H), 4.21 (m, 1H), 
15 4.37-4.48 (m, 2H), 4.76-4.82 (m, 2H), 5.25 (s, 2H), 5.29 (m, 1H), 6.93 
<m, 1H), 7.28-7.41 (m, 9H), 7.59 (d, 2H, J=7.5Hz), 7.75 (d, 2H, J=7.5Hz). 

N— -[4— (9H-7;VtVy-9— f/^ b^/^/V7^;) — 2S, 
3S-^tKn^-^] -2R, 3R-«?t Ko*V-^^WT5 Kt 
20 ^l/^/Va^^jV (ft^l2) <D&}& 




80%TFA 

BnCKy V'V-/ - V-NHFmoc ~~ BnO. y^~V-N. >~^v^NHFmoc 



o O 0 0 

11 12 

it^-mil (0. 4 6g, 0. 7 1mmol) ^80%Ml7;VtnSft (T 
FA) 7Kl0ml»>U &fflfcT5l$ra»#Ufc,, £JS**T£K »SR«rS* 
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^1^V-@?^:^/W£T#MtflU !W^il 2 (2 2 0mg) 

MS (m/z) : 565 (MlT), ^-NMRCDMSO d 6 ) 6 : 2.99-3.06 (m, 2H), 3.09-3.19 (m, 
5 2H), 3.44 (m, 2H), 4.18-4.23 (m, 1H), 4.26-4.27 (m, 3H), 4.47 (d, 1H), 
4.63 (dd, 2H), 5.15 (dd, 2H), 5.40 (d, 1H), 5.88 (t, 1H), 7.14 (m, 1H), 
7.28-7.42 (m, 10H), 7.64 (m, 1H), 7.70 (d, 2H), 7.88 (d, 2H). 
05g0!)2 2 : glTM**^— ^—^©^(2-4) 

N- [4- (9H-7;Vtl/^-9-^/^ h ^7 5/ ) -2S, 
10 3S-i?tKo^-^] -2R, 3R-i?t 5 K» 

(it&m 1 3) O-^fiJS 



ik-frynl 2 (2 0 0mg, 0. 3 5mmol) ^r^ ^ / — /V— g^^^/V- 
(1:1) ©MllOOml^U 10%Pd/C ( 5 O %-gTk) 5 0 
15 mgtti 7fc*ft«ETMK: , r2li*|RHt#Ufc. £Jfc**T8L Pd/C?:» 

<fb£*<& 13 ( 1 6 5 m g ) Sr^*ttJ-#fco 

MS (m/z) : 475 (MH + ), 'H-NMR (ACET0N d 6 ) 5 : 3.2-3.4 (a, 3H), 3.49-3.70 (m, 
3H), 4.23 On, 1H), 4.33-4.35 (m, 2H), 4.46 (m, 1H), 4.60 (m, 1H), 6.50(m, 
20 1H), 7.33 (t, 2H), 7.41 (t, 2H), 7.68 (m, 1H), 7.71 (d, 2H), 7.86 (d, 
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TOYO-Pear 1 resin 



HO 



o 



D OH HOOH 



NH 2 



f3^-;H»Jjg (TSKge 1 AF-ami no ; 100^1 4>^0. 0 1 
mmo 1<DT$>'&&&) \Zi??uu*?ls (0. 4ml), 

tfiay (NMP ; 0. 1ml) SrflP*.* N- [4- (9H-7/Vt 

5 v^_9 f;MF^/V^r^) -2R, 3R-i?tKo^-^f 

7V]-2R, 3R-i?t 5 Ki (4 0mg, 0. 0 8mm 

o 1 h -OS b V T-/—>V-\-4>V-°fr* i! S- V V ^-tTo P iV-*** 
- r> A ^^i^^/V^-a^^^a:— h (PyBOP;50mg, 0. 0 9 6mm 
olh N, N-^y^o^W^y (2 5mg, 0. 19 2mmo 
10 1) SrJH*., *a-C2^IW*4:5Ufc. RJSteTSL »IBSr«^^W, &Tfi 

mbfco ^fe^Sfilg^TKftBfe/^^^--^/^^^ 13 ^^^ (1/1/1 
0) ©m-a-^ (1ml) Sr*B^.r^m^0. 5^^^5bfc 0 WJIBSr^b^ 

15 (1/4/4) <^)E^^^ (0. 5ml) ^itifit'3^IJ:9Lt 0 ^ 

KR*ff#TOYO^iJ| [TOYO 

+ (DAB T) ,] Sr#fCo . 

§B£0!!2 4 : FK5 0 6&mft£&M&*>&X^—'V'—ttmm<D&ffc 
20 (TOYO+ (DA B T) -FK5 0 6) 



TOYO-Pearl resin 
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MTOYO^- CTOYO+ (DAB T) ,] «fc »K Sljgftl 3 
#fefc:2pC> 0 e&^SlWJB (TOYO+ (D 

ABT) -FK5 0 6) «:^bfc 0 TO Y 0^—^«ffflg F K 5 0 6 ©WH: 
^I-S&tM**^^ !l->-M©HBA|[»l 2 n HBDttt9tfc5. ft. T 
OYO/-?- /HSyi©!* tft^tSHB Af^&itfHBDfc&^ltLftJm 

tf, 3il*tt^^-t-©H B Atft 8 , HBDttt6T?fc5„ 

5 : FK5 0 6 «3&fM&*3BR>M£;**<— f"— ##JH©^ 
(TOYO+ (DABT) 2 -FK5 0 6) 



TOYO-Pearl resin 




2 

MTOYO/WVtl [TOYO+ (DABT) x ] <fc «9 . 2 3 \ZM\^ 

©#*R*«r^fofc. fcfcU SlS^^ttffi-fb^^v^ (o. 
5ml) fcN-^f^-2-tro!l (NMP ; O. 0 5 m 1 ) ©iS-g^SSES: 

5 0 6 ag^M WJB [TOYO+ (DABT) -FK5 0 6) Sr^bfco TO 
YO/^-/^J|gfcFK5 0 6<OMK:^^S»7Ktt^^— *BS^©HBASfctt 
20, HBD|Cttl5tfc5o ft> TO YO^- /MMB© V — luftj|5t5H 
BA^fcitfHBDfC^ltU&ttfttf, ^ii7Ktt7^-f-©HB Af « 1 
20 6, HBD|C»12Tfo5 0 

M3£#J2 6 : glTM^^-f— ^©^(3-1) 

N- [2- ( 9 H-7/Vt Vy- 9 - ^/^ h^^;^=/l/7 $ ;) — ^f- 
)V\ -2, 3-^kKn^-7^^r^ KH (^-8^16) <£>^J& 
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FmocNHv^x^i 



NH 2 -HCI + 



OH 
15 




FmocNHv^j^jA^ 1 

H OH 
16 




MM Uk&ya 14 ; 5. 0 0 g , 153. 7 mm o 1 ) J&Xf L ( + ) -ffi^Wl 
(ft^l5 ; 5. 8 9g, 3 9. 2mmol) fc N N, 
5 U 4 (3 0 0ml) ^TJ* b !J 5y (5. 46ml, 39. 2 mm o 1 ) 

ZtiUx.. $gjS?£*fc 0 ^V>t? N 1 - t Kp ^VO^ h y T*S— (2. 
5 2g, 16. 5mmol) SriP*^ 1 3 - (3-^f/W-7^ 

37" P I* AO JJJl'tfif'f ^ K (3. 16g, 16. 5mmol)<£>N, N 

-^WM7^ K (2 0 0ml) j^^Tim M-e*!«*#bfco 

15 :n-^AJ:»>feiSMb«:?TV^ B«j£1-5N- [2- (9H-7;VtW/-9-^ 
Ap< b^#A#?— ;V7 5 /) -j^A] -2, Kn^V-^^i/^7 
5 KS (2. 7 2 g , 4 2%) £r#fc 0 

^-NMRCd-acetone) 5 : 3.29 (2H, t), 3.37 (2H, t), 4.24 (1H, m), 4.30 (2H, 
m), 4.41 (1H, d), 4.59 (1H, d), 7.29-7.42 (4H, m), 7.68 (2H, d), 7.85 
20 (2H, d). MS(m/z): 415.2 (M + ) . 

mtm2 7 : m*&X^—V—ttffiB<D&& : 7^^W-^ V -y?i?T^ 
FiiMTOYO^ 0 -/*©^ 
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TOYO-Pearl resin 



J 




OH O 



NH 2 



TOYO/^^II (T SK g e 1 AF-a m i n o ; 1 0 0 n 1 44^0. 
0 1mmol©7r/aW (0. 5ml) Sr*P^ HfciSBg 

W2 6~?^t>tltc4k&%9l 6 (16. 6m g, 4 0 n m o 1 ) , N, N- V 
5 -7 v. \f)V^)VT 5 ^ (16. 7/tl, 9 6 /z m o 1 K PyBOP (25. 0 
mg, 4 8/imo 1) SrJn^L. tttt^lt 5 Ufc„ Kj£teT«x JtHfe&ifrrb 

^/^b^v:/ (l/i/io) (i. 5mi) £;&n*:-cmrt?2 

10 fc^L 2 0%t'^y^y/DMFM (0. 5ml) ^BtT^tT?l O^It 
5 bfc 0 &^T% Wi^rDMF-e^Ufc^, SS. 2 0%^^^/DMF 
Mm (0. 5ml) eDittIl?2 0^Ii:pLfco RffclfcTI^ fflffiZmk 

MTOYO/W« [TOYO+ .(AET) ,] Sr#fc 0 
15 $1&0!I2 8 : FK5 0 6 ft^frJS^ajft^tt^^— 9— ftWJfi©^ 
(TOYO+ (AET) -FK5 0 6) 



-/MtfJg CTOYO+ (AET) ,] it?, ^3t^J3^^fc^fe^2pC, 
tt7^-t-^tf5FK5 0 6^ifIB [TOYO+ (AET) -FK5 
20 0 6] Sr^Lfco TOYO^— ^SfJBgi:FK5 0 6©W^^i-5*l7Ktt^^ 



TOYO-Pearl resin 
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—9— ^©HBAtttl 0 N HBD»li7T?S>5. i*k TOYO/WVfl© 
-t^HBA|(tt6, HBDtli4tfc5o 

»ftft|2 9 : FK5 0 6 ^^^^M^7jc|4^^-f— W#Jfi©^« 
5 (TOYO+ (AET) 2 - F K 5 0 6 ) 



TOYO-Pearl resin 




— A'ttJfi CTOYO+ (AET) ,] ^)t^J 2 7 K:fl6V^*tt^^-f— 

0#SSJ5S«rfTofe. fcfcU Rj^WWlcraai^^V^ (O. 5 ml) t N- 
^ "f-jV— 2 — t: 0 n y (NMP ; 0. 0 5ml) <£>21'g^^£:J8V^ 0 #CV^ 

10 m&m 3 icy^fc^afetespfc* ^tki*^^— -9— Sr^r-rs f k 5 0 

[TOYO+ (AET.) r FK5 0 6] &&&\^1t 0 T O Y Os<— /M»JB t F 
K5 0 eoraKl^-t-a^TK^^^^^HBAifettl 6. HBDtlil 
NS> TOYO>*— A-«M&<0!> — KiilJfe-rSHB A^i^HBD 
afc«r#JtUfctt*bff* ^tiTKtt^^t-WHBAf lil 2, HBDttt8t 



££3t0»|3 0 : If— #^©^(4-1) 

4-t e r t -^^f^y ^W7*;-^ (fl^^l 1 8) 



TR^bfc^-Y Kta^y ^ 1 7 ; 3. 3g, 30mmol) ©DMF 

20 (6 0ml) (3. lg, 4 5 mm o 1 ) t e r t - 

^f;V^W!I^P7^K (4. 5g, 3 0mmol) <DVMF (30m 
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;VjJ=7J>.?xiir h^77>f- (Biotage, ^tH^ (9:1 n-^^rih 
5 fcTflflSlU M18 (6#.@#:3. 6g, 5 3%) 

MS(m/z): 225 (MH 4 ), 'H-NMRfcDC^) 8 : 0.16 (6H, s), 0.97 (9H, s), 4.43 (1H, 
s), 6.70 (4H, d, J=2Hz). 

10 [2- (2- {2- [2- (2-^<Vi^/V^-^V-^b^rV) — 

HCk^Q^O^-o-^Ck^oH BnCk^o^O^or^O-^oH 

1 « 
ik&%0 1 ( 5 . 2 g , 2 1. 8 mm o 1 ) ^ftMfctl V V A (1. 2g, 2 1. 
4mmo 1) t^f/W^±l 3 0°Cl?l 5#J*#bfc*. ^/W^^ 

15 b^U ^V^B?>f K (2. 7g, 2 1. 3mmo 1) |r^o< 9tJPi 

jf^yj^ YFLC Gel. ^tBM (Mfc^A— 5 % ^ * / — A- 

20 mWL^A&m) mT«f«U^*19 (^H-fe^A 2. 3g, 3 2%) 

MS(m/z): 329 (MH + ), ^-NMR (CDC1 3 ) 5 : 3.34 (2H, t), 3.76-3.84 (20H, m), 
4.13 (2H, s), 7.26-7.35 (5H, m). 
9mm3 2 : ^tK'I4^^-^-^^^(4-3) 
25 [ 2 - (2- {2- [2- (2 -^P*- h 3^) -m^vO -rc 

74 




9 (2. 04g, 6. 21mmol) <DM^^^ (2 0ml) m 
til^ mfkitBtm U. 12g, 12. 4mmol)«)WfK/(10m 
1) l&fc&MtCCjP*.* *?*L*:*MJ 7*~A'7*X'74'y (2. 5 1g, 
12. 4mm o 1) fcflljSUfc. *»&*U *mfcT 1 WflMHtUfc. W.jmM 
W&jh/fcME&S'J) Jjtfjvjjj&lrxi-v b^77^- (Uiff YFLC G 
e 1, (n-^MJ-J' :Sfflfc t ^A' 2 : 1 — 1 : D) fc-Cffif54U v fa 

<g>4& 2 0 OSfcH-fe^-r ^ 2. 14g, 8 8%) &#fc 0 

MS(m/z): 391 (MH + ) , 'H-NMR (CDC1 S ) 5 : 3.46 (2H, t, J=6.4Hz), 3.62-3.69 (m, 
16H), 3.62-3.72 (20H, m), 3.80 (2H, t, J=6.4Hz), 4.57(2H, s), 7.26-7.35 
(5H, m). 

t e r t-^/V-^^- {4- [2- (2- {2- [2- (2~bP^ 
h^v) -mh^r^] -^h^ri/} -^b^v-) 
v-^>- (^«2 1) tf^Efc 

TBSOy^. 

2 21 

2 ( 2 . 8 g , 5 . 8 mm ol) © V (10ml) Wfc^. V V 

7<f-Jl>'7*X'7 4l<' (1. 17g, 5. 8mmol) OW^^ (2ml)^S 
^iMi, l^W^#Ufc 0 i«^18 (1. lg. 4. 9mmo 

£ s x> !» -ryif^ (N, N-^fA'WTU*) (1. Og, 5. 
8mmo 1) Oh/ny (10ml) »«^»3>o < 9 i:2ni;t, ^iftfcTlWflM* 

y *>?>V?i*7J*t b^?7^- (Ul# YFLC GeK^ffl^(n-^ 
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:Wemx'?-fi' 2 : D) (^-fe^-r^ 2. 0 

3g, 6 0%) £r#fc 0 

1 H-NMR(CDC1 3 ) 8 : 0. 16 (6H, s), 0.97(9H, s), 3.23 (2H, t, J=5Hz), 3.64- 
3.69(14H, m), 3.80 (2H, t, J=5Hz), 4.04 (2H, t, J=5Hz), 6.69-6.75 (5H, 
5 m), 7.23-7.30 (13H, m), 7.45-7.47 (6H, m). 
mtttM 3 4 : jftTKtt^^^f— fr¥-<0&fti4r6) 

4- [2- (2- {2 - [2- (2- hVf-^^-i^-^ -^h=¥v-] 
-^h^ix} -ih^^) -rch^ix] 7^,/ — /V (<fb^2 2) 

TBSCX^, HCX^ 



10 *i&L;Mfrfr*2 1 (1 . 8 8 g, 2. 7 4mmo 1 ) COT H F (2 0ml) 
M^lMTf7^W^=!)^7;^7-f KTHF^t (4ml) Sr^Px. 

Lfc^L hP 9AT?ft«Ufc. 55a»JE*««, #fo*bfeaa!ES:^y 

15 jjtf/l'jjj&jrw b^77^f" (Ul# YFLC G e U ( n -^3r 

•^J/ : 2 : 1~1 : 1)) l^TiiL, ft^2 2 (gfcjt-fe^-f ^ 

1 . 4 5 g , 9 2%) &#fc 0 

^-NMR^DCls) S :3. 23 (2H, t, J=5Hz), 3.64-3.69 (m, 14H), 3.79 (2H, t, 

J=5Hz), 4.04 (2H, t, J=5Hz), 4.68 (1H, s), 6.71-6.79 (4H, m), 7.20-7.30 
20 (9H, m), 7.45-7.47 (6H, m). 

M5£#J3 5 : 3R*tt^^<— fr— #^<£>^j£(4-6) 

1- [2- (2- {2- [2- (2-^y^;Vt^i/-xhdE-i/) -jihdf^] 
-rc h^v-} -zc hdrv-) -if^f^] -4- [2- (2- {2- [2- (2- 
h y ^vv;*- h=3ri/) -:nh^V] -^h^iy} -^y^-^y) -^h*c 
25 $/] ^^ifV (ft^23) <£>-8^ 
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22 




23 



tK^ Ufc7X^-fb^ YV $J>> (800mg,. 20 mm o 1 ; 60% in mineral 
oil) ©THF (15ml) MUmW.^ ft&%*2 2 (1 . 2 g, 2. lmmo 
1) ©THF (2 0ml) mWt&tyo < 9 kMx., 2 0«lftt --^ft 
5 &%>2 0 ( 1 . 7 g, 4. 3mmo 1) ©THF (12ml) ^m^X.2 Oft 

mmw^o fcm&w-vt^ jE^2B#^^^-c«#ufc e %mm<*itMx. 

#k;ftfc^t£r^y Jjf^Dy&t f^^ — (PU# YFLC Gel, 
10 ^tti^ (n -^3r1^ : g^cn^/v 2:1 — 1:1)) fcTJffglU \\L^*to2 
3 (^-fe^-r /V 1 . 5 6 g , 8 4 %) £r#fco 

J H-NMR (CDC1 3 ) 5 : 3.23 (2H, t, J=5Hz), 3.61-3.72 (30H, m), 3.78-3.82 (4H, 
m), 4.03-4.07 (4H, m), 4.56 (2H, s), 6.82 (4H, s), 4.12 (1H, t), 7.09- 
7.34 (14H, m), 7.44-7.47 (6H, m). 
15 $£i£#!|3 6 : ft*<D&J&(4-7) 

2- (2- {2- [2- (2- {4- [2- (2- {2- [2- (2-^^^/V 
t^v'-xb^v') -aih^V] -if^V} -^h^r-y) -^h^vO -7x 
y^v^} — ^h^f) -^h^rv^] -J-h^riX} -^f^ri/) j^/— /V 
#12 4) 
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Bi 




)Tr 



23 




24 



&lfrV1t.{£&to2 3 (1. 4 3 g, 1. 6 2mmo 1 ) ^itfc^V'^ (2 0 
ml) 1 0% hV 7fr*uW?Wt&'£tt2Lte*'7-l'>^&& (10ml) & 

;&n*., 7jc (1ml) fcJUfcfcSK 7iC?&^U^m^T2^ra3 0# 

SfcjifcU 5ia»JE8l«l«s #fctbfca»SE*->'y ^^7^^ n-^ f^77^ — 

(0J# YFLC Gel, W-mm (1 0%^ /^^-^tf^^^/V)) 
tfcU -fb£*4&2 4 mM^-f^ 8 7 5mg, 8 5%) &#fc 0 
10 MS(m/z): 641 (IfflT), J H-NMR (CDC1 3 ) 6 : 3.59-3.74 (32H, m), 3.80-3.84 (4H, 
m), 4.05-4.08 (4H, m), 4.56 (2H, s), 6.83 (4H, s), 7. 26-7. 34 (5H, m). 

[2- (2- {2- [2- (2- {4- [2- (2- {2- [2- (2— <^i? 
tV^T^y-zc b^r>» -^].drv] -^b^V} -^h^^) -7 
15 -^b^iX) -znb^S/} -aib^ix) -rch^i^] ffi 

m text -^^JV^^/V Ut&%02 5) <D&f$L 



Bm 




24 



Bni 




25 



TlcJft bfc7X^^^ hy*7A ( 1 8 0 m g , 4. 5 mm o 1 ; 60% in mineral 
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oil) ©THF/DMF (5/l21il£7ml) !K»»tt^> fb^i24 (817 
m g, 1 . 2 8 mm ol) ©THF (6ml) < 9 klNx., 3 Ofrm 

i#tfc 0 ^r^a^E-^t e r t-^;n^r;v (1. 0 g, 5. 1mm 
o 1) (DTHF (7ml) mWi&MZ-tHo LfcSK II^^MaifC 

#e>tb^a?aESr^y Xt?/**/ b^7>f- (UJ# YFLC 
Gel, *&tt}?£ (@^m^^^~5%^ ^/-/vSr^tfi^^^^^)) KT*it 
IU ft^2 5 (^Jtfe^/l' 6 5 5mg, 6 8%) £r#fc 0 
10 ^-NMR^DCls) 8 : 1.47 (9H, s), 3.61-3.73 (30H, m), 3.81-3.84 (4H, m), 

4.02 (2H, s), 4.05-4.08 (4H, m), 4. 56 (2H, s), 6.83(4H, s), 7. 26-7. 24 (5H, 
m) . 

[2- (2- {2- [2- (2 - {4- [2- (2 - {2- [2- (2-tKP 
15 *i/-^h*is) -^h^rv-] -x^i/) -och^v-) -;nts3r^] -y ^ J 
_^hdp>^) -cnbdri^] -^hdr>» ^ 

t e r t-Zf^/V^^/V (it^m 2 6) ©-^fife 




Mf#B5C"T\ Tk^fb^v^A (2 011%; 14 5mg) <D*9S—>V 

20 (4ml) iMMb^f52 5 (6 5 5mg, 0. 8 6 8mmol) 

— >v (6ml) SMfcSriP*.* *iW}:SiUfcts tfil?4^(|f#Lfco 

SD«tf#i^i:tfc^ g^^tf-A- 0£j 10ml) Sr*n^ vy^7^_ht?5 
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^-NMRCCDClj) 5 : 1.47 (9H, s), 3.59-3.84 (36H, m), 3.81-3.84 (4H, m), 
4.02 (2H, s), 4.07-4.09 (4H, m), 6. 84 (4H, s). 
§SB£#iJ3 9 : glTM**^— f— & z ¥-<D&f&(.4-lO) 

[2- (2- {2- [2- (2- {4- [2- (2- {2- [2- (2-TS?K 
-jih^i/) -xh^ri/] -^b^v-} -^b^vO -^b^] -7*/^ 
v} -^b^V) -^b^f] -^b^V} -^b^V) -^b^.vO WfSk t 
e r t -zf^;V=c^T^ Ut&%0 2 7) (O-g-JSfc 



26 (254mg, 0. 451 mm ol) <D\?])i?^ (1. 5ml) ^ 
/ (1 lmg, 0. 0 9mmol) &;&B;tzKJfr 

p-h/i/xy^^a^ K (13 0mg, 0. 6 7 7mm o 
1) 3 0lC~4 0t!dDilLoo2«!fLfc. rr^^DttS 

^x-e^b. a^b y ?A-?f£jibfc 0 ?>aiM/ET^u N m**^^#^„ 

^b^fcMS^&DMF (1ml) fcigflfU Ti^ft^ b V ? & (2 6 

4mg, 4. lmmol) £r#R*L;fc 0 6 0 °C{3i;&P2a U 9 0#W^#Ufc<> ^ 

^77^- (04# YFLC Ge K »W« ; 1 0%^^/-;l/SrttfR»* 




lO'Bu 26 




27 
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f-^m \'xmm^. \^mi 7 m&*-<^ 1 9 6m g , 73% 2 s t 

e p s ) £r#fc 0 

'H-NMRCCDCla) 6 : 1.47 (9H, s), 3.38 (2H, t, J=5Hz), 3.66-3.72 (30H, m), 
3.81-3.84 (4H, m), 4.02 (2H, s), 4.06-4.08 (4H, m), 6.84 (4H, s). 
5 $^#14 0 : &l7M4*-<~i?— ^0^(4-11) 

[2- (2- {2- [2- (2- {4- [2- (2- {2- [2- (2-T^y 
-^hdrV) -^h^vO -xb^v/} -rcb^ix) -mb^rix] — Z?^; *c 
i/} -och^ix) -^h^iy} b ^r->] t 

e r t-^Ao^7VV- Offr^ 2 8) <£>^J& 



^??f#ig^"K 7X^1^7^? A (2 0ii%; 18mg) 69^^y*-/V (1 
ml) I®M^^2 7 (1 9 0mg, 0. 3 2 3mmol) 0^;-/V 

(i. 5mi) ^^p^i, 7Km#ffl^-Mibfc^L ^m-x?i^ra^bfco 
is metmi wb-e^ 2 8 (Dummm &mc 0 

MS (m/z) : 664 (MH+) . 

SBsM4 1 : m.7k®L* ^—y—ft?-<D&!8. (4-12) 

{2- [2- (2 - {2- [2- (4 - {2- [2- (2- { 2 -. [ 2 - (9H 
— l/y- 9 —4)V— * h^ri/Xfrtf— 5 7 ) -o^h^i/] -x^^ 

20 -^h^ris) -aih^v-] -^b^v} -7x/^i/) -achd^] h 

^•v"} -ochdrV) -j^h^rv'] -^h^f-i/} t e r t -^f^/V^^/V 

itt&m 2 9 ) 




27 




10 



28 




§U3£0»J4 0T?#fettfci'fb^2 8 (1 7 5m g, 0. 3 1 1 mm o 

1) ©THF (1. 2ml) J»«*3SC?&U - -^@&9 ^ 
^ vVl" (1 1 5mg, 0. 3 4mmo 1) WTHF (O. 5ml) ^ 
5 m&MX-, Ht- b !J c^A-T^ 1/ (6 2mg, 0 . 6 2mmo 1 , 85/il) & 

i§^jET^ms isV #ffA'*9 V* h^77^f- (lUW YFLC Ge 

i . m-mm ; 1 o * y —/^^tmwt^^meo t-cisu, 

10 4t&m2 9 19 6mg, 8 4%) <Sr#;fco 

'H-NMRCCDCls) 5 : 1.47 (9H, s), 3.37-3.41 (1H, m), 3.55-3.84 (36H, m), 
3.66-3.72 (30H, m), 4.01 (2H, s), 4.01-4.07 (4H, m), 4.20-4.23 (1H, m), 
4.40 (2H, d, J=7Hz), 6.81 (4H, s), 7.29-7.33 (2H, m), 7.39-7.41 (2H,m), 
7.60 (2H, d, J=7Hz), 7.76 (2H, d, J=7Hz) . 

15 $^#J4 2 : ga7M£*-<-- !J— #^0>£*J5&(4-13) 

{2- [2- (2- {2- [2- (4- {2- [2- (2- {2- [2- (9H 
— 7>Vjr\sls— 9 — -OV— -rcfdri^] — ^h*c 
V} -^h^v') -^h^i/] -^b^v'} -^^y^ix) -cub ^iX] -^b 
*;y} h*is) -xb^^] -^b^v-} |t& 0fb^3O) 
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FmocH! 




k^COOfeu 



FmocHI 




ik&Qo 29 ( 1 9 6 m g , 0. 2 5 mm o 1 ) 5 %^zk h V 7fr*r n 
(1. 5ml) &mm.-VM%., S^WJJWUfc. b/^^ (IHml) Srfll*.* 
»JBET»3HlU/t«^ ^^W9A^P-7h>/77>f- (Ul# YFLC G 
5 el, W-titifc ; 3%*?y~- /v^r-g-tp^ o t2^^A~ 1 0%^^/— /v*:1£t?I£ 
^^vHg*£) ^TJjfM Us fli<£^ 3 0 (^H-fe^ ^ 1 7 5 m g , 9 6 %) ' Sr 

MS(m/z): 830 (IfflT), 'H-NMRfcDCla) 5 : 1.47 (9H, s), 3.37-3.39 (1H, m), 
3.56-3.84 (36H, m), 4.02-4.07 (4H, m), 4.12 (2H, s), 4.22-4.23 (1H, m), 
10 4.40 (2H, d, J=7Hz), 6.81 (4H, s), 7.29-7.33 (2H, m), 7.38-7.41 (2H,m), 
7.60 (2H, d, J=7Hz), 7.76 (2H, d, J=7Hz). 

$mm4 3 : m.7k®ix^-—y—nmm<D&f& ohimtoyo/^ 

A-flMa (TSKgel AF-amino) 

TOYO/^- />MJIb (TSKge 1 AF-amino ; 100/t 1 f» 1<I0. 
15 0 1 mm o 1 <DT % \Z.m.{t* ^ (0. 4ml) £ {2- [ 2 - 

(2- {2- [2- (4- {2- [2- (2- {2- [2- (9H-7/^Wy 
-9 — f;v-^f^^;v^;vr$;) -^h^v-] -^h^v} -^h=¥ 
V) -^b^r-f] -ochdri/} -^cc/^V) -^h^ix] -jih^V} -aif 
^) -xhdfi/] -ih^i/} W (6 6mg, 0. 0 8mmol) ttl 

A ^^rf-^A-^n sfr-X Y (PyBOP ; 52mg, 0. lOmmolK 

RX$N, N-v 5 ^ yzfn t%xf;l.r ^ 1/ (3 4/11, 0. 2 0mmol) &;&P 
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ilTK^/^b^^V^/NMP (1/8/2) (1. 0ml) &;&n 

t^y^^/DMF/I^fVy (1/4/4) ©iB^gtffc (0. 5m 
5 1) tr*P^.T^m-e3^M^ 5 Lfc„ ^H7t> flMSSNSfrfb^v^ ^ 

»&0!l 4 4 : »7Ktt^^-^-#»lli©^ : fc&V9 3 OR|#^^-#TO 
YO^-/ViI (TSKge 1 AF-amino) 
10 ^3te»J4 3t?#bttfc#J!g (100/* 1) 4 3©fS^o TSJSU 

15 2- [[(9H-7/VtVy-9-Wh^) 75 /] -T"fc b 

7 5 K (ft^^ 32) (D^fifc 



2-75/-7tb75K :£Ifc£ (-ffc-B*** 3 1 , 10. Og, 9 0. 5 mm 
ol)|l, 1 0%&gH"M> 9Ajjc«8|* (6 0 0ml) W7thy (2 5 0m 
20 1) SrflPpL. ^T^jc^T. N- (9-7/V-^-V— A-;* b^r^^^^t^ 
>0 U 4 (3 0. 5mg, 90. 5 mm o 1 ) <£>Ti? h (2 5 

omi) ^r0Tbfc o mu-vi^rmw^ m^wkm^xm^nt^nm^mm^- 

25 7»^^— ^±9*S*ft:«rfTV\ g#Jfc-T32- [[(9H-7/vti/y-9 
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— ifr* h^v") T^y] -T-fehT^K (^3 2 ; 2 7. 7 

g , quant) &%tc. 0 

'H-NMRCCDClg) 8 : 3.87 (2H, bd), 4.23 (1H, t), 4. 46 (2H, d), 7.30 (2H, t), 
7.39 (2H, t), 7.57 (2H, d), 7.75 (2H, d) ; MS (m/z) ; 297.2 (It). 
5 mtW* 6 : ^tW^*^— f— ^©^(5-2) 

N- [(9H-7;Vtl/y- 9 7) -^/V] 
-2, Kndrv—X^ V^T5; Klfe (ftl-a-lfe 3 3)^^ 



{b&to 32 (1. 50g, 5. 06 mm o 1 ) ^ N f^^^^/V (1 5ml), 
10 r±h=-h])^ (1 5m IK H z O (15ml) Xt5 [If* (M)7;Vto- 
T*fe h^S^) 3— K] ^^if^ (2.. 8 3 g, 6. 58 mm o 1 ) 

fc 0 #btb^S^, L- ( + ) -iB^Sfe (1. 42g, 9. 4 5mmol)& 
t*N, N-^W/^7 5K.(10 0ml) &;t)II it fc 6 1 

(7 9 5mg, 4. 15mmol) &toHtc.'&. SffiT*3l**»J^ Ufe. £*L«r» 

f^^^/v-ettwufco ^r«i+BSri&fp^7K-e^ufe^, win-by ? 
^T-itjtsbfcio e»«*aa, »jBE»«ufc«u 



FmocNH 



NH 2 




0 2 H 
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-2, 3-v^fc Kp^^-^^^^T^ Kfifc (<ffr£^3 3 3 ; 5 8 8m 
g , 2 9 %) £#fco 

! H-NMR (d-acetone) 5 : 4.24 (1H, t), 4.23 (2H, d), 4.44 (1H, d), 4.58- 
4.71 (3H, m), 7.33 (2H, t), 7.41 (2H, t), 7.71 (2H, d), 7.86 (2H, d) ; 
MS (m/z); 401.2 (M + ). 

Kfll^tttt TO YO s< — Jlsffim <0 



TOYO-Pearl resin 



-NH; 



OH O 



2 7©«|ot, TOYO/^- Slsffim (TSKgel AF-am 
i n o ; 1 0 0 n 1 0 . 0 1 mm o 1 <DT $ ^i£j£l£) Ki^m 3 3 %RJ& 
T^/^W^yj'^^T^ Ffi^ffcttTOYO^— /V-WH (TOY 
0+ (AMT) ,} £r#fc„ 

j^5t^J4 8 : FK5 0 6 ^fr^M^TKtt^^— ^-#^JJI^^ 
(TOYO + (AMT) -FK5 0 6) 

OH 



TOYO-Pearl resin 




i ~?'&hMz-T % J *^-;v$ — $ V y?i?T^ FifMTOYO^ 
-/vmm CTOYO+ (AMT) J £9, SSB£#l3 ^^fc^^3pC, HtK 
tt^^t-^f f 5 F K 5 0 6 ^lil [TOYO+ (AMT) ,-FK5 
0 6] &-a-£fcLfco TOYO^- frffimt FK5 0 6 <^ra^£1-5gi7M&*^ 
— If— £B#<£>HBA$Cf3: 1 0 N HBD||47T'fc5 0 ft. TOYO/^/V'fi© 
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9 : FK5 0 6 f|^^M^7X^^-^-#^^^ 
(TOYO+ (AMT) 2 -FK5 0 6) 



TOYO-Pea rl r^i^ ^|-^^ N ^ N 7- 1 ^^^^^^ FK-506 

\ HO O k O 1 




5 sutftu 7^T#f > tb^r^y^^^-^y y*S?TS KRIMTOYO 

^-/VflOB CTOYO+ (AMT) J «afi«4 7t!l«V^*tt^^-f- 

^WFK5 0 6^SI1 [TOYO+ (AMT) a - F K 5 0 6 ] 
/&bfc 0 TOYO^-;«tFK5 0 6 (Dm^jt&lT&mTk&X^*-' 9-— 
10 <?5HBA|Clil6, HBDtlillW. T O Y 0/«— /H»IB© P 

HBAffil2, HBDfli8-efc5. 

0 : — ft^V&tfL (6-1) 

(2, 3, 4, 5, Kn^v'-^^) -^/W^^l 9 Il- 

ls y/U^lsls— 9-^/1^^^/^^^/^ (<ffrgHlfo3 5) <£>-g^ 



D - ^ >- Ofb-a^ 34:9. Og, 49. 7 mm o 1 ) & 1 0 %^^^" 
hy-)U^l200mli:^ 7K^T*#UfCo 9-7/^V=/V^^/V^ 
5 b (16. 7g, 4 9. 7mmol) £rDME (1, 
20 2-i^ b^v^*^) 2 0 Om 1 Kl»j&»U R^^fcAP^N afCJ&T 3 0^ 
»#bfe 0 Iffflt'fc^^^U ISI^H 2 0 X 3s MeOHx3fctftHfe. 
lllffiTfclfcU (2, 3, 4, 5, 6 '^tKo^ ^ 



Fmoc-OSu 




34 
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5 : 2 0 g) &5£*ftfc:#*:„ 

! H-NMR (DMS0-d6) 5 : 2. 99-3. 05 (m, 1H), 3.17-3.20 (m, 1H), 3.37-3.48 (m, 
3H), 3.56-3.63 (m, 3H), 4.19-4.27 (m, 4H), 4.30-4.33 (m, 1H), 4.39-4.40 
(ra, 1H), 4.48-4.49 (m, 1H), 4.73 (m, 1H), 7.09-7.13 (m, 1H), 7.35 (t, 
J=7.2Hz, 2H), 7.41 (t, J=7. 2Hz, 2H), 7.71 (d, J=7.2Hz), 7.88 (d, J=7. 2Hz, 
2H) ; MS (m/z) 404 (MH + ) . 

®B£09 5 1 : ^TKtt^^-^ — fr^<0&l& (6-2) 
{6-[fc*^- (4-* h^f— 7x-;V) -:7^~/V-^ b^rix]- 2, 3, 4, 

/V^^/V^^-^^ (it-a^O 3 6) d-n^ 



flj^3 5 (5. Og, 12. 4mmol) U i^y 1 0 Om 1 »l* 
^Ufco £<0tfcffr£r2EfTo;/fc3U KH^^ i^Vl 0 Oml »>U ft*ft$fE 
T7k^bfc 0 4, 4' -^>**/M)W.B?'fK (5. Og, 14. 9m 
m o 1 h S?* f-flsT $/t 0 U^V(l. 5g, 12. 4mmol) SrTJP *U 

fg3icUfc^ N ^rc^-/V5 OOml ^T#^Ufc 0 j*c«r;&P&.;fcJL ^$M=S£:#St 

77 4- (CHC 1 3 : Me OH= 10:1) ^Ttlb, S&XDfc&W 
%3 6 : 5. 0 6 g) SrltK^ 5 7. 9%fc:T#fCo 

^-NMRW-acetone) 8 : 3.23-3.38 (m, 4H), 3.67-3.95 (m, 6H), 3.77 (s, 6H), 

88 
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4.05 (d, 1H), 4.18-4.24 (m, 2H), 4.31-4.33 (m, 2H), 6.51 (m, 1H), 6.86 
(d, 4H), 7.17-7.42 (m, 1H), 7.51 (d, 2H), 7.70 (d, 2H), 7.86 (d, 2H). 

m&M5 2 : * ^--v-— ^ (6-3) 

[6— [If*— (4— * 3^~;V) — b^ri/]-2, 3, 4, 

s< 5: 9 H-7;vtvy- 9 - 'f /V^ f ;H^7/l' (^^3 7) 



^•6^13 6 (2. 4 6 g, 3. 4 9 mm o 1 ) &2, 6 -tV*f-*?^s (1 5 g, 
140mmol) fcl^U 7X^T^#bf-o h P 7^P>^^^#^H 
10 ter t-Zf/^f^JJ/V (18. 4g, 6 9. 8 mm o 1 ) £r*£o < 9 

OOmK *2 0 0ml^Pi, tS(uT 2B#PQg£#Lfc 0 ^$l*B£r#«L tK 
^B^bl-v^nn^* ^2 OOml fcTttttibfCo ^nn^^fBSr&TMft 

15 - (n-hexane:AcOEt = 5:l) fc*C*MttU B KraMfrfr* 
^3 7:3. 5g)&lfc^8 6. 4%(Ct#fe. 

'H-NMR (CDC1 3 ) 5 *• -0. 1-0. 2 (m, 24H), 0.72 (s, 9H), 0.75 (s, 9H), 0.91-0.96 
(m, 18H), 3.25 (d, 1H), 3.35-3.50 (m, 3H), 3.59 (m, 1H), 3.75 (s, 6H), 
3.80 (m, 1H), 4.03-4.19 (m, 3H), 4.29-4.41 (m, 2H), 5.18 (m, 1H), 6.76 
20 (d, J=8.4Hz, 4H), 7.15-7.21 (m, 9H), 7.27-7.34 (m, 4H), 7.47 (t, J=7. 2Hz, 
2H), 7.65 (d, J=7.2Hz, 2H). 

m&ws 3 : mfc&x^- (6-4) 

[2, 3, 4, 5-TV9*cX- (tert-^^f/l'-^W 




HFmoc 



TBDMS-OTf 
2,6-Lutidine 
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* <^;V^*TJV (fc&m 3 8 ) <D^f& 



9H-7/VtVy- 9 (As 



OMe 



MeO 



jTBDMS TBDMS 
TBDMS TBDMS 



HC0 2 H/CH 2 CI 2 



TBDM|j> JBDMS 
HO" " ^NHFmoc 



TBDMS TBDMS 
37 38 

5 \Y>^m 3 7 ( 1 . 1 6 g , 1 mm o 1 ) % : i?? n n * ^ ^= 1 : 1 

o) ^iomi*u samr 29$mmnvit 0 &mmw*K.Rj&fo&&. 

▼ ^^?A|z:*CftilU ^P^y^7^^P"7b^77>f- (n-hexa 
ne :AcOEt = 10 : 1~5 : 1) fctflKttU IWOT/Ua-^ft (-fb^ 

10 i|3 8 : 6 0 0mg) &rlJX^6 9. 8%^-C#fc 0 

^-NMRCCDCls) 5 :-0. 50-0. 10 (m, 24H), 0.77-0.87 (m, 36H), 2.10 (m, 1H), 
3.29-3.36 (m, 1H), 3.43-3.56 (m, 2H), 3.57-3.61 (m, 1H), 3.65-3.71 (m, 
1H), 3.75 (m, 1H), 4.03 (m, 1H), 4.09 (m, 1H), 4.27-4.32 (m, 2H), 4.90 
(m, 1H), 7.17-7.21 (m, 2H), 7.29 (t, J=7. 6Hz, 2H), 7.49 (t, J=7. 6Hz, 2H), 

15 7. 66 (d, J=7. 6Hz, 2H) ; MS (m/z) 860 (MH + ) . 

M3t#!l5 4 : jBTKtt^^ — i^ — £-^£>^J& (6-5) 

2, 3, 4, 5-Th7^~ (tert-7*f/V-^f^-^=/V^ 
i*") -6- (9H-7;vtv^-9 — fyl^ b^^/vtoWT 5 /) -^^i^ 
(fl^ife 3 9 ) <D&& 
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TBDMS TBDMS TBDMS TBDMS 

? 9 RUCI 3 .XH 2 0 XXI mup 



9 A Na, ° 4 6 A 

TBDMS TBDMS TBDM^ TBDMS 

38 39 

fc&%0 3 8 (50mg, 58. 1/tmo 1) 7X (1. 5ml), Tir h 
— YVfr (4. 5ml) S.T^v 5 ^ a ^ ^ ^ (o. 7 5ml) ^r*Px. N ^£?£i*r 
fc„ tfcV^ i©3?i?f^-MJ ^ '(121mg, 581/jmo 1), fcl^lMft 
5 {b/Vr=!>A (I I I) (5mg, 2 3^mol) ^Mfets tSt3 

&?>t&, mi±mmvtcm. »lc :BWh^^=4 n ^-c*t 

Mb. I^it52, 3, 4, 5-f f7^~ (tert-^/W-v^^^/V-^ 
10 7— /V-^-=3r-» -6- (9H-7;^V^-9 — f/l^ b =*r v'^/V^^/l'T ^ 
7) -^dri*-^ (fc-8^3 9 : 9. lmg, 18%) &#fc e 
'H-NMR (CDC1 3 ) 5 0.07-0.20 (24H, m), 0.91 (36H, m), 3.43 (1H, m), 3.52 
(1H, m), 4.00 (1H, m), 4.05 (2H, t, J=5. 1Hz), 4.20 (2H, m), 4.41 (2H, d), 
4.53 (1H, s), 7.30 (2H, t, J=7.4Hz), 7. 39 (2H, t, J=7.4Hz), 7.59 (2H, m), 
15 7.76 (2H, d, J=7. 4Hz) ; MS (m/z) ; 874.4 (MH*). 
M&ffl 5 5 : 9—ft z ?<0&l$(.7-l) 

4- [N* - (9H-7/VtV^-9— f/M h^i/*;^^) -t K5'^ 

y] -2, 3-^tKn^r^-4-t^y-^^ Wb#^4 1) <D&J$ 

OH ° OH 

FmocHlsHMH 2 -HCI + H0 2 C^X co ^ FmocH^^YX0 2 H 

Ah h oh 

40 15 41 

20 N- ( 9H-9-7;vtv-;^ b=Sr^;v^;v) fc Offc 

-8^7 4 O ; 5 O Omg, 1. 7 2 mm o 1 ) RXfL- ( + ) -fg^M (fl^B^ 1 
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5;6 3 4mg, 4. 2 2mmol) IC N N, N-^fWAT^K (10 
m 1 ) JkXfi?^ y^o \f}V^-^~?VT (300^1, 1. 72 mm o 1 ) 3r#P 

-#/l^i?-<f ^ K^^^ (4 8 5 m g , 2 . 53 mm o 1 ) teMttM^ MUX* 

^7Kt?^ufcm. m^-rh v mmm*?>^ mj±^mvtc 

*y — /w-^x^x-T/vi <9#§iIMfc;2:*TVv |6«ji:t54- [N' - 

10 (9H-7/VtVy-9->f^ f^E-^^^) -tK9^y] -2, 3- 
i?t Kn^i/-4-t^y-^>'i 1 :413mg, 6 3%) £:# 

1 H-NMR(d-acetone) 5 : 4.29 (2H, t, J=7. 1Hz), 4.35 (1H, m), 4.60 (1H, s), 
4.63 (1H, s), 7.33 (2H, t, J=7.4Hz), 7.42 (2H, t, J=7.4Hz), 7.76 (2H, d, 
15 J=7.4Hz), 7.85 (2H, d, J=7. 4Hz) ; MS (m/z) ; 387.2 (M + ). 

mmt t o y o ^mm 



TOYO/^-;VfIg (TSKge 1 AF— amino ; 100/1 1 cf» |d 0 . 
Olmmoicr^^) \Z.mt**?-^^ (0. 5ml) &MtL, HfcMfe 
20 5-?ftt>tl>1t{k&Q0 4 1 (15. 5mg, 4 0 /i m o 1 h N, N-SM V 

Zfv \?>V^?VT 5^ (16. 7 ix I, 9 6 /z m o 1 K PyBOP (25. 0 
mg, 4 8^mo 1) «rAnfc N tfiT?iH«Si: 5 U. Wflg&DMF. Xt^frffc 
^^v^-c+^2fe^Ufc^ iftft:^^^^ (o. 5ml) «^ -fb-a* 

i4 1 (15. 5mg, 4 0/zmolK N, N-^y^O^xWr/ 
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(16. 7 n 1 , 96/zmolh PyBOP (25. 0 m g , 4 8 fi m o 1 ) 

{1/1/1 0) (1.5ml) &Mx.X^m.-?2 5ftMb 5 bfCo 

y??y/DMF»» (0. 5ml) ^P^T^I@."e 1 0 ftMk P Ufco Jfcl^TN 
ffim&VMF-X?m&^tz&, 2 0%tr^yi?y/DMF«^ (0. 5m 

DMFt*+^l»L, t Fy^^^-^y 7^7 5 KW#TOYO^/V 
10 jfjil [TOYO + (HyT) J £r#/c 0 

7 : FK5 0 6 «IIMMt^3i»jM*;*^-1f- #^11©^ 
(TOYO+ (HyT) ,-FK5 0 6) 



TOYO-Pearl resin 




15 mm CTOYO+ (HyT) J ± 9 > «3fifH 3 l^^c^^C 

^t^tt5FK5 0 6^1fl CTOYO+ (HyT) r FK50 
6] «r^Ufc 0 TOYO/^»JHi FK5 0 6©Wl^t5i7Ktt^^ 
t-M©HBAfij:l 0 % HBDtli7T'fc5„ W % TOYO^-«©P 

20 t-OHBA|[Hi6 N HBDt(i4tfc5o 

$£3t0i]5 8 : FK5 0 6 W^fr^aBR^tt^^— 9— ##JJt©^ : 
(TOYO+ (HyT) 2 -FK5 0 6) 
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§g CTOYO+ (HyT) J £ 19 , M5t^J 2 7 ^^V^7K'l4^^-f— <OW 

5 f5FK5 0 6i£<a>g!#flg CTOYO + (Hy T) 2 -FK5 06] ^^tfc. 
T O Y O/* — /Htfflg £ FK5 0 6©M^^^Ei-5«7ktt^^ — -9" — *P 
^©HBAlliH, HBDftlillffeS. TOYO/^/WtH 
05 y ^-^S*-T5HBA«[*5J:tJ«HBDSfcSr#]tU3fc»ttb^ 
^t-©HBAf»12 x HBD|[»8t^5„ 

10 M5t^J 5 9 : ^TKtt^^-f--^^^^^ (8-D 

3, 5 - If* - (ter t - /f;V-^^f;V-^7^t^^) -7 =^ J — /V 

Ut&®4 3) <D<&f& 
HO^yOH SBTO^^OH 

OH OTBS 
42 43 

TK^Ufc^^if^-l, 3, 2 ; 10g, 7 9. 3 

15 mm o 1 ) ©DMF (1 5 0ml) > ^ (16. 2 g , 238 

mm o 1 ) ^ t e r t f ;W !J o JI K ( 2 3 . 8g, 158 
mmol) ©DMF (15 0ml) *fc«rJnfc* «9 6&#^m*-T*«S& 

20 l&tbtlfeB&.&i'V XffrfiyJ*? xii? y/f^y (B i o t a g e , 

(n-^dff-^ : g^^m^/v 1 9 : 1 ~ 9 : 1)) tCTfllfilU 4b-£*#> 
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4 3 (&&mi$9. 8g, 3 5%) £r#fco 

MS(m/z): 355. 2 MH + , »H-NMR (CDC1.) 5 : 0.18 (12H, s), 0.96 (18H, s), 4.58 
(1H, s), 5.94-5.97 (1H, m), 5.97-5.98 (2H, m). 
Mt&W 6 0 : ^tKI*^ — i?- — ^^^>^^ (8-2) 
5 1, 3-t?*- (tert-W-^f;V-^^^) -5- [2- 
(2- {2- [2- (2-MJf/^v'-^h :J E i ^) -ccb^iX] h=¥ 
v} _^).^» _^].drv] (M4 4) <£>^/?fc 



2 ( 4 . 3 g , 8 . 9 mm o 1 ) <D h JV^ls (20ml) h V 

10 ^f/W7t^7^y (2. 3 5g, 8. 9 2mmol) irMWL^M X., 1 ^F^^ 
#bfc 0 £*b£rfc£^4 3 (3. 3g, 11. 6 mm o 1 ) t . 1, 1' —TV 
If* (N, N-v^^V^/l^T^ K) (2. Og, 11. 6mmol) <D h/V 

^ (20ml) mm^^< } 9 hMz., ^uKxm&n&^fro mm^^ 

(10 0ml) Zitttmm*^?^ 

*tfjV%JJ*?u^ f^77^- (U4# YFLC GeK^W^(n-^^r 
1?-;/:@»x^,V 3:1-2:1)) CtilU, ft^4 4 (S^-T /V 
2 . 8 g , 3 9%) £r^fco 

^-NMR^DCls) 5 : 0.18 (12H, S), 0.96 (18H, S), 3.23 (2H, t, J=5Hz), 
20 3.65-3.69 (m, 14H), 3.79 (2H, t, J=5Hz), 4.04 (2H, t, J=5Hz), 5.95-5.965 
(1H, m), 6.04-6.05 (2H, m), 7.22-7.31 (9H, m), 7.45-7.47 (6H, m). 

5 - [2- (2- {2- [2- (2- b IJ <r>V** 9 s-=> h*cis) -^h^V] 
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-^b^i^} -ochdrv-) -och^V] — <^^^~ 1 , /V- 
4 5) <D^J& 



5 7K^bfc<fb^4 4 (2. 8 1g, 3. 4 4mmol) ©THF (30ml) 
^lM7b7^f/l'Ty ; t-9A7/Vt5'f KTHFM (4ml) Sr^Bx. 

fern. ^TK^^hy «7at^^u^o ^tbtitcmmz^v* 

10 sf/\s3J : 7J*?w*?hJ? 1 7~74 — ( l-U II YFLC Gel.gffll (n-^t 
: gj-gfcac^vw 1 : 1~1 : 2~1 : 3)) fcnDifMU ^4 5 (SfeHfe 
^--T/W 1. 95g, 9 6%) Sr#fc 0 

'H-NMR^DClj) 5 : 3.25 (2H, t, J=5Hz), 3.62-3.76 (16H, m), 4.02-4.04 (2H, 
m), 5.80 (2H, s), 5.95 (1H, t, J=2Hz), 6.03 (2H, d, J=2Hz), 7.19-7.30 
15 (9H, m), 7.43-7.46 (6H, m). 

mmffl 6 2 : ^7K'|4^-<-^-5>^^'a'^(8-4) 

1, 3-tr*- [2- (2 - {2 - [2- (2 O'vW^i'-^ h^V) - 
^b^f] -^b=¥i/} -^h^i/] - 5- [2- (2- {2- 

[2- (2-M) f/^iX-xb^i/) -xb^rv'] -oib^rix} 
20 is) ^Uls Ofb-8^4 6) <D&J& 
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Brv 




X? 




°^OTr 



tK^ LfcTK^b^ MJ !>A (350mg, 8. 8 mm o 1 ; 6 0 % in m 
ineral oil) ©THF (4. 5m 1 h DMF (1 . 5ml) 

4 5 (1. 0 g, 1. 7mmo 1) ©THF (4. 5ml), 
5 DMF (1. 5ml) 21l^«£v$>o < 9 tMx., 3 0«jfU o --Mb 
^-mi 0 (2. 7 g, 6. 8mmo 1 ) . ©THF. (4ml) M$fc&tox.2 0 #W 

io &.m.M'&. #btt;fcB?g£r^y *W5^^pv h^7>f- (U4# yfl 
C Gel, (g^rn^vi—H^c^vV : ^ ^ / — /V 19:1)) fclT 

IflilL, j^*4 6 (SfcStfetf-'f/l' 1. 2 2g, 5 9%) &#fc e 
X H-NMR (CDC1 3 ) 6 : 3.23 (2H, t, J=5Hz), 3.61-3.71 (46H, m), 3.78-3.82 (6H, 
m), 4.02-4.05 (6H, m), 4. 56 (4H, s), 6. 09 (3H, s), 7. 20-7. 34 (m, 19H), 

15 7.44-7.47 (6H, m). 

S£j£#I]6 3 : glTRi*;*^ — •V — fr=f'<D&l& (8-5) 

2- (2- {2- [2- (2- {3, 5 - tr* - [2- (2 - {2 - [2- (2 
-^i/i^/V^-^i/-^ b^ri/) -^b^rV] -^h^iX} -mh^i/) h-^r 
--y^j^z/} _^|.^^) _^}.drix} -^d^) -m^ 

20 /—/V (^^4 7) 
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BnO 




6 (1. 2 2g, 1. Olmmo 1) ©tft^fl/y (15 
ml) mWl^, 1 0% h U7^tP^i^Mf^f (7ml) 
x. N £ bfcrr^jfc (6 5 0 /i 1) SrflPfcfctL »^UiSI-T3 0^S 

U *W^A^pv h^T^W*- (HlH YFLC GeUitW (H^x 
^/V—H^c^V : ^ — /V 9:1)) fclfcU M4 7 (^^-fe^-T/W 
977mg, Y. quant.) £r#fc 0 

^-NMRCCDCls) 6 : 3.56-3.73 (48H, m), 3.80-3.84 (6H, m), 4.04-4.09 (6H, 
10 m), 4.56 (4H, s), 6.10 (3H, s), 7.28-7.32 (10H, m). 
M5t^J6 4 : m^^^^ — ^ — ^^-^^m (8-6) 
[2- (2- {2 - [2- (2- {3, 5-1?;*- [2- (2- {2- [ 2 - 
(2-^<>'v?/Wv'-^h^v') -^h^ci/] -^h*ris} -rc^V) — ^ 
f^^] --7^;**/} -o^hdriy) -oi^ariX] -aib^ri/} -ach^-^) - 
15 rch^riX] -fftg t e r t -^^Vl^^TVV (ft^4 8) <D^f$ . 





"^COOtBu 
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*ftLfc**flJtb!)^A (17 5mg, 4. 4mmol;60% in m 
i n e r a 1 6 i 1 ) ©THF/DMF (4/l«5ml ) SK»Stffc^ 
&%0 4 7 (1. 0 5 g, 1. 0 9mmo 1) <DTHF (5ml) ^f££rt$>o< *) 
kM*.. 3 0^WU, :^^itert-^;H^ (8 4 
5 7mg, 4. 3mmol) ©THF (6ml) ^^SrflP^fco 2km&^l-7t#s 

- (U4# YFLC Gel, (ftft:^/!^ 5 * / —A'&^tfBM* 

10 ^/ujgflO) JZl-CfllilU ^«S»4 8 WMtt**' 5 3 0mg, 4 5%) 

^-NMR (CDC1 3 ) 6 : 1.47 (9H, s), 3.63-3.71 (48H, m), 3.80-3.83 (6H, m), 
4.02 (2H, s), 4.04-4.06 (6H, m), 4.56 (2H, s), 6.09 (3H, s), 7.27-7.34 
(10H, m). 

[2- (2- {2- [2- (2- {3, 5- If*- [2- (2- {2- [ 2 - 
(2-t: Kn^iX— 31 h^ix) — mf^^] —cn^i/} -^h^v-) -^h^f 

-^h*^) -^h*ci/l -^h**s} -^h^c-» — h 
-ffiM t e r t-Zf^/^XT/l' ({t&&4 9) 




COOtBu 



lifitTs (2 011%; 9 0mg) <Z>7< * / -A- (2. 
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10 



7ml) W^i^i4 8 (5 0 0mg, 0. 4 6 2 mm o 1 ) <D * ? J — 

& (3. 6mi) &m&to*.s Tkm&m^m&vfc&s M^#&6i$w»#b 
tc 0 nx^^m^m%tvtc^ im^^ «20mi) *nx., t/y*?jv±. 

^-NMRCCDClg) 6 : 1.47 (9H, s), 3.59-3.73 (48H, m), 3.81-3.84 (6H, m), 
4.02 (2H, s), 4.05-4.08 (6H, m), 6.10 (3H, s) . 
$H3£#!I 6 6 : WL 7k ®i * ^< ~ V ~ ft ? & J& (8-8) 
(2- {2- [2- (2 - {2- [3, 5-tr*- (2 - {2- [2- ( b/V^ 

*/] -rch^V) -^h^v-] -mh^V} -^b^V) 

t e r t - zf^;V^L^T^ 5 0) O^J^ 



HO 




HO 



49 



TsO 




O COOtBu 



TsO 



it&Vo 49 ( 1 4 6 m g , 0. 138 mm o 1 ) <D fc° P ( 0 . 8ml) ^ 

15 4— frT K / \?V (5. lmg, 0. 0 4 1mmol) 

TkifrUfc^ p-h;uxy^v^/^a7^ K (15 8mg, 0. 8 2 8mm 
ol) SriP*.* 3 0t~4 0tl^nfiLoo^j2^i#Lt„ rr^SrABx. 

tftVftyJ*? xi t bsf^^J— (lUW YFLC Gel, W;10°/o^^ 

/ wV&^tfS|sSfc:*?vi'*80 fcTllHRU flS-g^5 0 (^-fe^-fA- 13 3m 
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g, 8 0%, 2steps) 3r#fc 0 

'H-NMRCCDCla) 5 : 1.47 (9H, s), 3.58-3.83 (54H, m), 4.02 (2H, s), 4.04- 
4.06 (6H, m), 6. 09 (3H, s), 7.33 (4H, d, J=8Hz), 7.79 (4H, d, J=8Hz). 
m^M6 7 : ^7K14^-<-f--^^^^^(8-9) 
5 [2- (2- {2- [2- (2- {3, 5-1?*- [2- (2- {2- [2- 
(2-T^K-^ h*cis) -^h*i/l -^h*is) -^h*-» -^h^^] 
-7 ^/*ri/} -xhdri/) -xch^iX] -=^h^^} -^h=¥V) -^b*c 
iX] -Hfll t e r t -Zf^-;V^^7V Mfc-B^ 5 1) <D&f$ 




5 0 (155mg, 0. 12 8 mm o 1 ) ^DMF (0. 5ml) 
Hi, r^^T^fttby 9^ (12 5mg, 1. 9mmol) <&6 

(iomi) -e#jRufc. H^iafn^i^TK^^ b y ? ATk^&^nxfc^ 

YFLC G e l s ; 5 ? S — /I'&SteBM^^Sl'MW K 

TilU ^5 1 m&X'C/l' 127mg, Y. quant) ^#fc 0 

^-NMRCCDClg) 8 : 1.47 (9H, s), 3.38 (4H, t, J=5Hz), 3.66-3.73 (44H, m), 

20 3.82 (6H, t, J=5Hz), 4.02 (2H, s), 4.06 (6H, t, J=5Hz), 6.10 (3H, s). 

Sm#J6 8 : BTKtt^^-f--^^^^^ (8-10) 

(2- {2- [2- (2- {2- [3, 5-1?;*- {2- [2- (2- {2- 
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[2- (9 9 f^^/^/VT^ / ) -ctf^v'] 

-^hdr^} -^h^v-) -^b^i/] -^h^-» -7x7^^/] h^c 
iX} -och^V) -^haei/] -xf^} -och^rv-) -ffftft tert-^ 



"COOtBu 



51 



FmocHN 




"COOtBu 



FmocHN 



lifffltTs 7&mik'*7 & (2 011%; 15mg) <D * ? S ~ >V (0. 
5ml) lffliIM^5 1 (12 2mg, 0. 3 2 3 mm o 1 ) <D* $ S — 

/v (o. 7mi) mm&uax-s *.m*mx.Km&vit&. ^m-ei^w»#urt 0 

io mmrmmv^m^ummm^m^ 

mhtitc^m^mmmmTHF (o. 7 5mn ^&*k<fru 

9-7^t^/^f/^^^W5^ (9 lmg, 0. 2 7mmol) <£>T 
HF (0. 5ml) mm&MZ-, m^hV^f-^T^^ (49mg, 0. 49m 
mol, 68/.1) ttt5 5^i#Lfc. - i-TK^P^-C^^ih 

YFLC Gel, mttiWi ; H^^^vi"~ 10%^*/ — 
^;vm&) M5 2 m&*^>^ l l lmg, 6 7%, 2 s 

t e p s ) £r#fc 0 

20 ^-NMRCCDCla) 6 : 1.47 (9H, s), 3.38-3.39 (4H, m), 3.55-3.83 (50H, m), 

4.01 (2H, s), 4.01-4.06 (6H, m), 4.21 (2H, t, J=7Hz), 4.40 (4H, d, 

J=7Hz), 5.43 (2H, brs), 6.08-6.10 (3H, m), 7.29-7.33 (4H, m), 7.39 (2H, 
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m, t, J=7Hz), 7.60 (2H, d, J=7Hz), 7.75 (2H, d, J=7Hz). 

(2- {2- [2- (2- {2- [3, 5-tf*~ {2- [2- (2- {2- 
[2- (9H-7/VtVy-9--f/Mb^^^^) 
-^h^i/} -^h^^) -^b^v-] -^h^^} -^h* 
*,} -^b^V) (M5 3) 

"COOtBu 




FmocHN 




^COOH 



FmocHN "—^^'^O" 'O'^" 53 

ik&m5 2 (10 6mg, 0. 0 7 9mmol) ^5%^hy7/^P^ 
(0. 54ml) ^MU^Mk.. 5 #fM#L;fo 0 h7^> (fa 1 m 1 ) SrJB*.. 
fl^ET^Ufc:^ V5*^#?A^Bvh^?7^ (|U# YFLC G 

#15 3 (^H-fe^-fA- 7 9mg, 7 8%) &*#fco 

MS(m/z): 1287. 4 MIF, ^-NMR (CDC1 3 ) 5 : 3.38-3.39 (4H,m), 3.55-3.83 (50H, 
m), 4.01-4.06 (6H, m), 4.02-4.07 (4H, m), 4.12 (2H, s), 4.21 (2H, d, 
J=7Hz), 4.40 (4H, d, J=7Hz), 5.46 (2H, brs), 6.08 (3H, m), 7.29-7.33 (4H, 
m), 7.39 (4H, m, t, J=7Hz), 7.60 (4H, d, J=7Hz), 7.75 (4H, d, J=7Hz). 
mm:m70 :fi7k'l4*-<--^-#^<^/&(9-l) 



54 



55 
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# y ^V^V]} A> (>fk^#»5 4 : 2 0 0 0 ; 1 5 g, 7. 5 

mmo 1 ) £fc°y iff (75ml) ^^b, h y 7 v ]) K (2. 

lg, 7. 5mmo 1) ^4-^ W^t'y^y (O. 2g, 1. 6m 
mol) Sr£irt?jOH 4 0 < C^^#brc o £*b&$iJE$g«SUT#S>;iX 
5 fcaSlESr^^^ (6 0 0ml) fc^£?U W«fcte«r£liftj£*Bfe7fc3& > *- h V 1>^tK. 

£t*S? h y ^vMBtWftWift'g'* (7. 6g) £r#fc 0 r 5. 8g& 

7F7tKP77^/N, N-^f^/V-AT? K?IM (4/1 ;4 
10 0ml) t^L, 7jC^b^hy«7A (60% oil suspension ;210mg) Sr^tt 
^nx.T30^re^#bfc o m^^n^E-^ter t -r^/V (3. 9ml N 1 
5. lmol) ^r^?fi^n^T2^W^#Lfc 0 ^ *b£r 0 <C^£P U tK (1- 
2ml) fc^U-fo^fc^ Rj£*^<^i?^ (3 5 0ml) &;!jfl>L-C/5> £>;p^ 
SsV 13?A>1}7 xi-*r V 7*7-7 4— (MMfc^ 6 ON; 2 0 0ml) 

(10:1 CHC 1 3 -Me OH) KX^ S V V*?s^-*rSWt^t e r 

^ y ( g o m 1 ) KLf&m U 10 %7jc^ffc^ y 17 A Sr Jp fcTiRtt* 
20 ^^TjP (0. 3MPa) £r5fl#refrofc 0 @^4fi>Sr-fe 9 K 2>3flK:-Cl&* U ^ 

v (250ml) jc*#u *«w*fift*tt*-e*^ufc*, ftttby^A 

25 ^ 60N;2 00ml) fcfU »tU«(10:l CHCl 3 -MeOH) 

lCT{b^5 5 (2. 7g, 2 4% 3steps) £r#fc 0 

'H-NMR^DCls) 5 : 1.48 (9H, s), 3.46-3.83 (m), 4.02 (2H, s). 
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1 : ^7K-I4^x< — tf" — fr*(D&f& (9-2) 

S-Wtf 56 " = ^ 45 

55 

5 (2. 4 g N 1 . 2mmo 1 ) ^-ffc^l/^ (30ml) 
U ^l/^ a 7->^4A (2g) ^Px.T«Ji^L., itU^p- 
5 XM=;^n!JK (2. 16g, 11. 3mmol) 4-i^^vKTS: 
/t°Pv?y (0. 72g N 5. 9mmol) ^^UXM^-Xm^MW bfc 0 
^M^©t*^y*^7A i 5'avh^77^- (ISmte^ 6 ON; 2 
5 0ml) Ul^U mmWt (20:1 CHC 1 3 -Me OH) (JlTf^ii 
f£3r#fc„ ^«:W*m^#^^ca^SrDMSO (2 4ml) 7^ 
10 >fb-7" MJ-?A (2. 5g, 38. 5 mm o 1 ) , !7'fb-7" M) !7A (0. 4 

g. 2. 7mmol) Sr^T, 7 0 °CT* 5 R#f^# Ufe„ ^^-^ifV 
(3 5 0ml) ^rJp^ N ^^^^fB^TK^^bTcms 

15 6 0N; 150ml) K^U *tH« (10:1 C H C 1 3 -M e OH) \Z.X 
fo&tfa 56 (1. 8 5 g . 75%, 2steps) Sr#fc 8 
^-NMR (CDC1 3 ) 5 : 1.47 (9H, s), 3.39 (2H, t), 3.45-3.83 (m), 4.02 (2H, 
s). 

®Bt#!l7 2 : j®*!**^ — "9- — #^©-frJfc<9-3) 



K ' " n=^45 



20 56 n =^ 45 57 

ik&ms 6 (1. 2 3 g. 0. 6 2 mm o 1 ) &=^? J — /V (4 5ml) fcl 

10%7K^k^9^!7A (2 5 0mg) &>&n*.t\ tK^ 1 ^ 3 5 'Ct? 2 
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AtK (15ml) ,RUT^h> (15ml) ©JI^IlC^L, 9-7^* 

*t v-W %i?/l> % — h (2 g> 5. 9mmol) 

*.T. M"ei^MJ»#b^ 0 JKJtSffitfc^^^ (150ml) Srin*.. W$S*B 

6 ON ; 6 0ml) (il§L, ^t±tf£ (gl^rc^vw* 1 0:1 CHC 1 3 -Me 
OH) \Z.X4k&Q0 5 7 (8 5 2m g> 63%, 2steps) £r#fc 0 
10 1 H-NMR(CDC1 3 ) 5 :1.47 (9H, s), 3.39 (2H, t), 3.45-3.83 (m), 4.02 (2H, s), 
4.23 (1H, m), 4.39 (2H, d), 7.28-7.77 (8H, m). 
&mm7 3 : ^zKtt^-< — ^ — £-^<Z>^/& (9-4) 



FmocHN- 




-fb-a-Hb 57 (8 4 0mg v 0. 38 mm o 1 ) %9 5%hV 7 JVjrximWfeW. 

is (8mi) \z.mmvs muximmmw^tco R^m^WLmttk^vx^htiit 

aSSSrVy ^7W7A^ f^77xf — (Wjg<fb# 6 ON; 6 0ml) I- 
f U S&fcH* (jgm^<f-;V-+4 : 1 CHCl 3 -MeOH) 1^X^58 

( 6 8 9 m g N 8 2%) Sr#fc e 
'H-NMR (CDC1 3 ) 5 : 3.39 (2H, t), 3.41-3.83 (m), 4.16 (2H, s) , 4.22 (1H, 
20 m), 4.40 (2H, d), 7.26-7.77 (8H, m). 

^^y-^ui/yy G«*6*fcW3fejff*fc ; i»S9 9. 

9 % u p > J&tyl 1 0 mm* 1 0 mmx 0 . 0 1 mm ( t )) 



Gold foil «" 




106 



WO 2004/025297 




PCT/JP2003/009640 



Piranha^ (3 0 %®ife^** : mUWt= 1 : 4?Hl^$0 
RUfc^flt (llcm 2 ) ^ y QtK ( 5 y 0tt*SH&£1K'C)t]§ UfczK) > 

5 mm (0. 5ml) Kl*MfcRLfc. RJfc*T*L b- b 

y^-e+^jc^u/t^ s^/r-t b~ b (i/4) <om&&i& 

(lml) ^P^TSjaT?3 0^IBgi:5bfc. £««rT* b~ > 0 A' (*& 1 m 

f|^^^*-r?>-^^^9^Ji^T^^^^,2 5 0 pmo 
10 tflf&UfCo 

£0>£JBIfc:T-fe b- b y /V- (0. 2 5ml) \Z.?&ffiVtc {2- [2- (2- 
{2- [2- (9H-7;VtV^-9-'f^-n^^= : ^^) 

-^h^vo -xf^i (smm i 

-t?&tbntc4k&m8 ; 1 2. 5mg, 0. 0 2 4mmo 1) StTtb 
15 (0. 25ml) fc*#Ufc^/M)T^-l- 4 fis- 

^ y x _ t ' D y -/Jn^^^^A ^dri^^/V^-ia/jN^^^— b (PyBO 
P;13mg, 0. 0 2 5mmol), OT, N-^V^tV^W^ 
V ( 8 . 9^1, 0 . 50mmol) ttt 5 Ufc e S&JfcS: 

20 ^7^ ^lrr-feb^hy/^+^^t]fc^ 7-feb=MJ/K0. 25 
m 1 ) fcl^^Ufc^^ (0. 3 m 1 , 0. 0 0 5mmol) Xl-7tf 

^by/v (o. 25mi) ipawfcufc^y byr^-A—i— (a>-*-**s- 

b y fa y ^7 ^^I^A^-P*** b (PyBO 

P;2. 6mg, 0. 0 0 5mmolKWN, N-^y^o^^T 
25 (1. 7 n I, 0. 0 1 Ommo 1) ftJPt, *fC3#MSi 5 tfc. ^ 

m&T^ b~ hy;vt+^^tfc^ i:3&<£>£ 5 ictxy s^/T-fe b~ b 

y/v (i/4) (Dm^m (imi) 7;vtvyii^^Sft5r 
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bfckVfts^&feAl^f- (15)9 0%). 



5 : FK5 0 6 tt&m<D&I& 
(&$£ + (PEG) -FK506) 




FK-506 



5 m&W7 4^fthfrit^*v^\s>'yva~frffim>fttt&.&&M)'\ w&m 

2T*IMU;fc 1 7 1 4 - ( t e r t -^/Is-i?* f-fl*—ls?~ fr* 

^r^) -l-tKa*^-12- {2- [4- ( 7 /ViR^*/ — ^-? ? J <4 }V 

- 3-;* h^S'-V^ia^F-S'A'] - 1 -^^■^-tf^/V} -23, 
2 5-^h^>-13, 19, 2 1, 27-7f7^f/V-H ) 2 8-i?t 

10 ^f— 4— Tlf— h y *S 9 * [2 2. 3. 1. O 1 ' 9 ] t^3^-18-xy 
-2, 3, 10, 1 6 —"T y^^rls (4. 8mg, 0. 0 0 5mmol) x ED 
C/HC1 (1. Omg, 0. 0 0 5mmolK 1-t Kn^y/MJ7 

(HOBt ; 0. 7 m g , 0. 0 0 5mmol) .fci^fWAr 
^ K (DMF ; 0. 5ml) ©®^&^i&^&2afc#Lfc 0 RJt&J&TSL 

15 WMT^K (DMF), rthsMJ/WTf+^ft^U giTM**^— 
-lrff5FK5 0 6^M (PEG) ,-FK5 0 6) Sr-^U 

&. FK5 0 6©rai^t5i*tt^^-f-M©HBAtfi7, H 

BDfciiltfcSo 

mmm 1 = «f#n* cm) 

20 ( 1 ) 1 y s a t e <Z>$!9!| 

9yh.©JW (2. 2 g) ^rig^A (0. 2 5M^^n^, 2 5 mM T 
ris^i/^T— (pH7. 4), 22ml) **ES**— h^/Stx 

9 5 0 0 r p ml? 1 0 ^Wja'L^fit Ufco T&*h'frffi±ffi&WL 5, 50000rp 
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(2) *£<g^ifc 

±fBUfcFK5 0 6 t^Stt«T7-fsf -f-IIMKBWI 
T* 1 y s a t e 0^**Srff o fc„ 1 y s a t e te^^A"? 1/2 

MtfRUTttJBUfc. F K 5 0 6 ^^tHlT7>f ^TVHSffltS:^*^ 

til 0 n 1 Sr-fefflUfco 

j*k FK5 0 6*»#5S*fc#ftT7-f-^-f-»J«i:U*Ctt, ^IJ-^V 

1 8*t?ofk5 o 6mmfti@&MMfcmx^~v~ttffiB&m\<^o it 

3 0> F K 5 0 6#TOYO/^ /HtfflB&JlV^fco 
FK5 0 1 y s a t e (1ml) «r4 < CT*»«. 

BM ; Sr^^A-C4llH-^^^bTFK5 0 6^77^7^I1M 

- 5 U-C#e>ttfcFK5 0 6^77^7^»20 » 1 © S D S B 1 
oading buffer (nakalai cat. NO=30566-22, «^$C@jffi sample 
b.uffer solution with 2-ME (2-mercaptoethanol) (2x) for SDS PAGE) 

2 5X>X*1 0^»Lto r 5 UT»fetUfc^^/W*SrrfJjROSDS^/V' 
(BioRad readyGel J, 15% SDS, cat. NO= 1 6 1 
-J 34 1) t^Il, *©SDSy^«r##fUfc. Jfc4fc«T?fcS»aft09 3 © F 
K5 0 6#TOYO^iJBP^ (»*) bfc#^-<Pf*U ft*«lftlOtfi 

U MMfcUfc: (HI). BUfcffofc^^^^ny H-£«3'^K1 o«*F 
K5 0 6©?-yy FKB P 1 2-c;fc5z:i:£rflWSl'fco 
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12©/^K (/^KlO) ^ov>T«. SkM**'*— ©SfrAfciS'^K 
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O 



NH 2 

(-0.07) 



O 



NH 2 
(0.85) 



(7.69) 




NH 2 




NHo (5.41) 




Or" 



o o 



NH 2 



NH 5 



HN 

mmr K7?v(o.i3) 



(1.32) 



H2N01 




N Me 




IN— ri 

HM H /=\ Hp-"0 

o 0 



CI 



Oh* JWV(3.09) 



W*3"M7?*y*-JMo.74) 



Sailrt^jK^^LOGPfllC (CLOGPI) ^LtV^5, 
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tc 0 

(i) mmmfefcmm ctoyo+» <d^j& 



O 

(TOYO-Pearl resin) 

H 

TOYO^-^Ib (TSKgel AF - a m i n o). (^tlrl^Lfc. 
5 T OYO^-^f IB 1 0 0 /t 1 ^ 2 0%i^t-DMF^f 0 . 5mlJD 

t Kyyf^ M££ «^lW£r$!l^L*: (ftlO 0%) o 

(2) gg^H^I^JSg [TOYO+I^] 

o 

( TOYO-Pearl resiq ) ^'^/^ 

H 

10 TOYO^-^ii (TSKgel AF-amino) ^iS^SrH^fc; bfcc 
TOYO/^flll 0 0/t H-v DMF.(0. 2 5ml) b i?? n n * ? >- 
(0. 2 5ml) (D^m-m^M^tcmm (3. 40^1, 0. 0 4mmo 

i) i^yy h y i ->f/i'-t^v- b m - trn y 

— jjsXfc~r?J\ ^.^ih^^^-a/Jxj^^^— h (PyBOP; 26mg, 0. 0 
15 5mmol), ^N, N-i?^ y^a tV^f ( 1 7 /! 1 , 0. 10 

mmo 1) fi»-£4l$|W*fc 5 Lfc. R/SteTSL f jiitrDMFf+^ 

(3) ^-^^^H^b^JIg [TOYO+^^yf] £>-8*J& 
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TOYO-Pearl resin. 




TOYO^- JVmba (TSKgel AF-amino) \Z.3r# 9> 
tebfcio TOYO^iJISlOO/ilffiS^ DMF (0. 2 5ml) h 9 J9 
uxxffy (0. 2 5ml) (Dm^mKmmVt^^^^m (6. 34/il, 
0. 0 4mmo 1 ) £r2JB;t. PyBOP (26mg, 0. 0 5 mm o 1 h RXf 
N, N-^ y / P lf/Hf^7 ^ ( 1 7 /i 1 , 0. lOmmol) 

t ^^*h\z.£vm-£-i&&zmfevK. (^j9 7%)o 



( TOYO-Pearl resin) ^. 




TOYO^^flg (TSKgel AF-amino) \Z.^V 
^bbfc 0 TOYO/^- A-WJB 1 0 0 n 1 fc % DMF (0. 2 5ml) t 1*9 n 
a^^y (0. 25ml) ©I^WiUfc^ y (9. 13mg, 

0 . 0 4 mm o 1 ) &Mx.^ H^P yBOP (26mg, 0. 05 mm o 1 )> 
S.t^N, N — i^^f yzfxi tf/loc^vV'T ^ V (17/il, 0. lOmmol) SrflP 

= Ki; 9#g^ifc¥£$J^bfc (&J9 5%) 0 

(5) ^rryyf@S«g (TOYo+.^rryyt) 




( TOYO-Pearl resin) -^, ^ 

H 



TOYO/Wvil (TSKgel AF-amino) t^rTU^S 

^bUfc TOYO/^- ^MJigl 0 0 n IK, DMF (0. 2 5ml) t %?t * 
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xi*?l/ (0. 2 5ml) ©i^W«bfc^fTyyt (11. 38mg, 
0. 0 4 mm o 1 ) %Mx., Kt P yBOP (2 6mg, 0. 0 5 mm o 1 K 
&tfN, N — fcfVWt^vKT ^ ^ (17/tl, 0. lOmmol) Sr^JP 

5 ^yt KP Me* 9^iW£?l)5tbfc (l>)9 1%) 0 

(6) 7i^n M'^r^m^^tmm (T0Y0 + 7x^7*nt 0 tyi) <Z> 

o 

( TOYO-Pearl resin )— — N 

H 

TOYO^- JVm$i (TSKgel AF-amino) ^7x^;^at°t 
10 V^&H^-ffcUfco TOYO/^flll OOju 1(3, DMF (0. 2 5ml) 
Jj^np^yiO. 2 5ml) ©?l^K-^Ufc7x^;V7°ia fc^^M 
(6. Omg, 0. 0 4mmo 1) gr^X^ I^PyBOP (26mg, 0. 0 
5mmo 1 k RVN, N-^ y7°n t°;H W ^ ( 1 7 /£ 1 , 0. 10 

mm© i) mu-v4mmmt o v± 0 RfomTm, mm%T>MFx*-{-ft 

15 \z:$G&Vtc^ ^-/M KP Z/TX h^£.Vm&W.^&mfeVt- ($J9 7%) 0 

(7) ^^7^^^^@^bii [TOYO + W7^yy^^] <£>1^/& 

H 

( TOYO-Pearl resin H^ N^^x^y- 

o o 

TOYO^-^fi (TSKgel AF-amino) fc^/V* 9 ~ P S> 

^^:@^bU7h 0 TOYO/^V«10 0/i It, DMF (0. 2 5ml) k 

20 ^BP^y (0. 2 5ml) ©?l^ll*LfcW7-y i/^t (8. 

3mg, 0. 0 4mm o 1 ) &1il\7L, ItP yBOP (26mg, 0. 0 5 mm 
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o 1 h ;&.t£N, N-^y/ntV^f/VT^^ (17/xl, 0. lOmmo 
1) «rin*.. Stt?4«f|««i:5bfc. WlrDMFWC^ 
LfctL V^^MEiJ;0«f^J|jt*«rW3feUfc (^9 7%), 

(8) 3 - tr y ^wifcHje^wiB CTOYO+ 3 -try swftHE) <£>-ai& 




TOYO^- /M&fll (TSKgel AF-amino) 3 - t° y itA'WMt 
^gtlbLfc. TOYO/^«10 0/i HC, DMF (0, 25ml) £ 
^ni^*^ (0. 2 5ml) ©a«^*jBCfc|»«pUfe 3 - bT y (6. 9 

mg, 0. 0 4mmol) 2r2lP;t. II-PyBOP (26mg, 0. 0 5 mm o 
10 1), ^N, N-^ y^o t>xf ;l/7$ y (1 7 /i 1 , 0. lOmmo 

bfc^s ^^t Ky hfci^m-a-flX^SrailJEUfc (^9 6%). 

(9) ^^^^/V^T^T^— /V-@^b»JB [TOYO + t^'^W 



TOYO-Pearl 




TOYO^- /UWII (TSKgel AF-amino) \Z.^-# i/-/Wf/V7 

7fT)/-;Hr@tft;Ufco TOYO^;Vfiiil0 0/i DMF (0. 2 

5ml) Jr^oo^^y ( 0 . 25ml) <£>^*g$£fc:*§$¥ Ufcl^ S^/H?- 

^7 7fT/^ (14. 2m g, 0. 04mmol) K'PyBOP 

20 (2 6mg, 0. 0 5mmo 1 ). SlT^N, N-^ y/D t>^f^7$ y 

(17/jI, 0. lOmmo 1) IfM, tfCM^Ii^Uo S^Tt> 
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tc 0&7 5%) 0 




TOYO/^Wl'fJi (TSKgel AF-amino) fc^^K^^VSr 
H^bbfCo TOYO^/VilglOOj^ 1^ DMF (0. 2 5ml) hi?? 
uutfls (0. 2 5ml) (Dm&Wmz&MVtc^l/h**?^^ (14. 3m 
g, 0.0 4 mm o 1 ) &MtL, yBOP (26mg, 0. 0 5 mm o 

1). RTfN, N-i?-f y/n If/Wx W 5 y ( 1 7 /z 1 , 0. lOmmo 

LfciL = KJJ h^XVm&l&^&mfeVtc (1519 3%). 

(id N-Tir^/vb v zfvyr^mm^mm (TOYO+N-7WMJ 




TOYO/^Vfll (TSKgel AF-amino) MN-Tir^vV h !J 

/f7r ^SrH^bbfco TOYO/-5-;«10 0/zll^ DMF (0. 2 5 
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ml) (0. 25ml) ©jS^ll^ilfeN-Ttf ;V h 

U/h77y (9. 9mg, 0. 0 4mmo 1 ) Srin*^ ItPyBOP (2 6 

mg, 0. 0 5mmolk &TJ*N, N-iM V 7v \f;V^;VT % > ( 1 7 /z 
1, 0. lOmmo 1) &#B?U ^M"e4^^^i: 5 U7c 0 ^J&^T^ HfJIiiSr 

9 0%) o 

FK5 0 6@^WB (TOYO + FK5 0 6] tt!43g^ 3 "TflWJKUfcfc 

^rtb^O'fb'a'^f+TOYO^— /^JH«:^V>T 1 y s a t e fcO^-^^RSr 
10 .ftotLo 1 y s a t ettHJfiWl ( 1) Wfct><0«rfflV^ o 

^^^ov>Tt>, IS*sm#&> S^^Hfc T-O Y O/^/v 

mm&m^zz. t&>mtmmmi (2) ^spc-cffo^ 0 

*4be^ k x % ta mm < t mt>ti z> *v k *■ e mm 

15 ^7X^7^-^-i tTCLOGP^V\ ^#I»^!-1^<^^ 
K©fcT— **fc©BB«SrW^ ^i'fbbfc (Hl2) 0 CLOGP^|</^t 
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Kftm&mfe. *>5V^»«Ef^ffl4r^<— UT 1 ^-^y b&ttSH" 

^mUtes 0*tttil$ilfe#l2 002-22222 6&^l£ UTfc^^ 
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# 



• 
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3. ^ASrH^m^^H^b, St@^±t ©^f A «^ A t #16?) t 
^r^m^i-^. fr*A&£XP/*tctemm&fckft^BUK<Dft*k<D#!&mm 

m^(om^t<Dm\^n^(Dm^^7k^^—-t—^mA-f'?>^kx^^^ m 

(ii) TKSRJfe-e- K^— §c^5£Lk-T?&5> 



8. ZbKs tfim7k&x^~V-&*<ott*\z*fr&~*&&l&±ftirZ*> 



119 



WO 2004/025297 




PCT/JP2003/009640 



10. a^A«r@*B&#fc:@5&fbU ^iilfiit©^ A ii^A i: #MW 

11. #^A3rH*Bi&#fc:@5tfcU M§#@fcJb^©^A£R#^A£4#£ft 

12. £^ AS8 J: t«*-?B te^fc^tfitWft^'ffe'a^ 

&tctem&*4k&w&£xfmft*fc&mx»&zm&<Dnmi o^tusi nam© 

Ht^OfSB 104fe»ll SB*©^fe. 

15. H^S^it^^A^^Ufc^^T©^ 

(i) TK^^T^-fe^^-^e^-h-cfeS. 

(ii) K?*— 8fcaS5EUn?ifcS* 

(iii) **^T^*^^-^J:t^7K*^K^— ^©«&th^9^Jb-C*>*. 
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16. mm7k&x^-v-&z<D&^fr#/utf~ji'm&i&.±&-rz> 
b(Dx*h%. m&<o$&ffli 5nd.m.<o^mo 

17. ££>k:, mm7h^^-^-^7Kmm^x-m^mKm^?>^i-imm^ 

(i) ^ A & m#tfB.mzM7kfex ^-f— Ut @^b1~ 6 

(ii) ^B^tf^*fc^^^V^JjS|-^_h|5 (i) T»#£>*Lfc$H^A3S@^ 

(iii) ^A^#^^^S^Sr^Ufc^ £fcte^£ft;o>ofc#^&li^ 

(iv) _h|3 (iii) f#?>tifcMItS^^t^AI^LTW^I 

19. ^A43J;T^^B<Dm^^-ii:^ s {g#^b^:fcJ;Tm#^b^> 

20. ^A*3it^^Bo|s^t?ii:^ N ^#^b^&J:tm#^b-£^ 
^ftf^^^b^^^^^-fb^^fesif^^^ffl l 8|B^^fe 0 

2 1. g!zM4;*-<-U— tf*. @^*i^*3J:t/^Ai!^bfc:^fii^T^#i!c 

(ii) 7K^^K^-»S 5 ^_h-efe5, 

(iii) 7km$g&T?^-7?--~mte£~(ffcB%£& F*r—m<Dnn& 9 ^_L-e£>5 0 

m$t<vmm2 iia«o^ 0 
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(i) zK^-a-r^-fe^-Sfe^efiiLJi-efcSs 

(ii) 7jc^^K^-W s 5^±T'fe6. 

(iii) 7KSI«t^T * * ^ * ~$t*3 i K^-«c©»W-* s 9 ^_hT*fc 5 o 

2 6. ^TK^^-^-^TK^^-em^f^^^ttfc^^f*^^^ 

2 7 . @+Bt&^*5 itFff^OfSffl 2 4 — 26 (D^-f tlfr 1 ^KUB^OflzKtt*^ 
2 8. if^<D^H2 4-2 6 ©V^-fttd^ 1 ^^15^©^^^— "9— Jfe*^ 

2 9 . @*am#\ mm<o$m 24-26 ©v^-rtta* 1 mttm<o&*.&* y< —y r 

3 0. T1E5*; (la) - (Ie) * 5ii 9 ttS Wf*ta> 1 



122 



WO 2004/025297 PCT/JP2003/009640 



O 
II 

-c- 



OH 
I 

-c— 

I 

Ri 



OH 
I 

I 

-c— 

I 



. OH 
I 

I 3 



R, 



Jm 



m' 




-c- 

I 



Ob) 



H 

-N- 



m 



(la) 



ac) 



o 

II 

-c- 



OH 



I 



r 

-c- 
I 



H 

-N- 



O 
II 

-c- 



(W) 



R 
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I 

R 12 

L J r 



M.3 



I I 

c — c 

I I 



15 



^14 



R 



16 



-N- 
H 



Jr' 



ae) 



J q 

(5fc (I a) 4\ 

R -R 7 r***L**Ha!-* fc tt Jlfc o T **JW^ J**ft 1~3 <D&mVt£ It 
te^^T/W^r/l^ - C H a O H fc S ri*»ST**> 9 > 
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5£ (I b) f , 

n^^n' YZ^fo^frm— MI^oTl'-l 0 0 0 <£>g$n?fc «9 ; 
« (Ic) ^ 

p N p' *5j:t*p" f«ti^ttlH— Ifcli^oT 1~1 0 0 0<*>^$refc9 ; 
5 55 (Id) ^ 

x 4 ttHMfre-fc 5 i^tt#3HR i~3 ©Hl^* fctt^JK©T^^/vaE-e««l§ 
r 8 ~r 10 r***t«blHI-* re ttUft o T**JBC^ 1~3 ©EfilUfc* 

10 q « 1 ~ 7 O^^-Cifc 9 „ 
^ ( I e) 

r x i~r 16 \ttti?tim-*t£temt£^Tfcmm^ mmm 1 ~ 3 omrs 

15 T^*/^ -CH 2 OH3bSVMi7KifeSt?*>l>. 

rttl~10(DltT'fc?)> r' tt 1 - 5 0 ©Sft^fe 9> 

3i.^da)~(ie) frbftzmzymvi&thz^'rfrfri^n&'-e&z 

3 3. »jfc<B«5B3 0*fc«:3 l|B«o^7K'I4^^— SSitf^ASrStri* 

25 3 4. f*^©|6ffl-3 0*fcf*3 1 |B<ft©3R*tt^^— *J iV^' 

35.S(Ia)-(Ie) fa h ft 9 1 o^^T?^ $ 
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OH OH 



HOOC 




OH OH 

36. A(Ia)~ (Ie) d>?>45P <fc 9 SiR^frS^T *Li&> 1 o<D^-C^$ 
3 7. T1B5£ (I I a) ~ (I I e) 3&>&*S»J: 9»#l**b*V^*bd^*< 
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(S; (I la) *k 

5 Wa. Wa' *5£tfWa" tt-t^ttlRj— ^fett^oTTKlSIJlS^^/tttTKiftS 
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fctiMtOT/V^/H, -CH 2 OH 0£4\ 7ic^SJi^:^$HTV , >T & J; 

m 1 «0~2(DS^:T?^>«9 N « 0 ~ 1 0 (DmWtXfo V , «0~2©I 

5 »CT*S>»J> 

5* (I I b) 
^ (He) 

15 z c tt^JS^Sfett^/v^^^/i^s^ttS-efe ^ 

Pl . Pl ' ^i^P!" fi^rtv^etti^— jiiittiftcT i~i o 0 o&mmxtb 

9 ; 

^ (I Id) 4\ 

Y d «7K^^*fc»T ? / 9 . 

R 8 a ~ R 1 0 a r4«b«vlRJ— * i£H& o TtK^JH^> £tlif Ifc i~3 ©Sit 

25 *fer45>tt«fe©T^^36. -CH 2 OH ^II^iifci^lSE^^TV^Tk <£ 

a l tei~7<Dmmx'iby. 
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